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SAFETY AND HEALTH REQUIREMENTS

1. Purpose. This manual prescribes the safety and health
requirements for all Corps of Engineers activities and operations.

2. Applicability. This manual applies to HQUSACE elements,
major subordinate commands, districts, laboratories, and field
operating activities (FOA). Applicability extends to occupational
exposure for missions under the command of the Chief of
Engineers, whether accomplished by military, civilian, or contractor
personnel.
3. References.

a. 29 CFR 1910

b. 29 CFR 1926

c. 29 CFR 1960

d. EO 12196

e. FAR 52.236-13

f. DODI 6055.1

g. DODI 6055.3

h. AR 40-5

I. AR 385-10

i. AR 385-11

This manual supersedes EM 385-1-1, 1 October 1992
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4. General.

a. The provisions of this manual implement safety and health
standards and requirements contained in 29 CFR 1910,
29 CFR 1926, 29 CFR 1960, 30 CFR 56, Executive Order 12196,
DODI 6055.1, AR 40-5, AR 385-10, AR 385-11, and AR 385-40.
Where more stringent safety and occupational health standards are
set forth in these requirements and regulations, the more stringent
standards shall apply.

b. Mission applicability introduced in paragraph 2 above shall
include the following:

(1) Construction contract work under the provisions of Federal
Acquisition Regulation Clause 52.236-13, Accident Prevention.
Where contract work presents hazards beyond the provisions of this
manual, contracting officers will provide for special accident
prevention requirements through individually prepared contracts.
Note: Existing contracts will continue to apply the provisions of the
1 October 1992 edition of this manual until contract completion.

(2) Service and supply contracting actions. Compliance with this
manual shall be a contract requirement for such activities when
technical representatives (proponent in coordination with safety and
health professionals) advise that special precautions are

appropriate.

(3) For service, supply, and research and development
contracting actions for hazardous, toxic, and radioactive waste site
investigation, design, or remediation activities, compliance with this
manual shall be a contract requirement.

c. Waivers. Within the Corps of Engineers, waivers to provisions
of this manual require the approval of the Chief of Safety and
Occupational Health, HQUSACE. Waivers shall provide an equal
or greater level of protection, shall be substantiated with a hazard
analysis of the activity, and shall be documented and forwarded
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through channels to Chief of Safety and Occupational Health,

HOUSACE.

d. Exceptions. Some of the technical requirements of this
manual may not always be applicable to overseas activities due to
conflicting circumstances, practices, and laws or regulations of the
locality or the unavailability of equipment. In such instances, means
other than the ones specified in this manual may be used to
achieve the required protection. When this occurs, a hazard
analysis must be made to document that the required protection will
be achieved by the alternate means.

e. Unless otherwise indicated, when publications are referenced
in this manual the most recent edition is to be used.

f. Underlining indicates new or changed text.

g. Supplementation of this manual is not authorized except as
published by the Safety and Occupational Health Office,
HQUSACE.

FOR THE COMMANDER:

ROBERT H. GRIFFIN

Colonel, Corps of Engineers
Chief of Staff
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SECTION 1
PROGRAM MANAGEMENT
01.A GENERAL

01.A.01 No person shall be required or instructed to work in
surroundings or under conditions that are unsafe or dangerous to
his or her health.

01.A.02 The employer shall be responsible for initiating and
maintaining a safety and health program that complies with the US
Army Corps of Engineers (USACE) safety and health requirements.

01.A.03 Each individual employee is responsible for complying with
applicable safety requirements, wearing prescribed safety
equipment, and preventing avoidable accidents.

01.A.04 Safety and health programs, documents, signs, and tags
shall be communicated to employees in a language that they
understand.

01.A.05 On USACE activities where employees are engaged in
other than routine office/administrative functions, a project safety
and health plan shall be developed and implemented. > see
Section 28 for hazardous, toxic and radioactive waste activities

a. Such activities include operations and maintenance;
recreational resource management; surveying, inspection,
and testing; construction management; warehousing;
transportation; research and development; and other
activities when the designated authority and the command
safety and occupational health office agree on the benefit of
such a program in accident prevention.

b. The project safety and health plan should address applicable
items listed in Appendix A in addition to the USACE Command's
safety and occupational health program requirements.

1
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01.A.06 A position hazard analysis shall be prepared and
documented for each USACE position as warranted by the hazards
associated with the position's tasks.

a. The designated authority, using the advice of the safety and
occupational health office, shall determine the need for an
analysis for each position within his or her area of responsibility.

b. In developing the analysis for a particular position, supervisors

should draw upon the knowledge and experience of employees in

that position and the safety and occupational health office.

01.A.07 Before initiation of work at the job site, an accident
prevention plan - written by the prime contractor for the specific
work and hazards of the contract and implementing in detail the
pertinent requirements of this manual - will be reviewed and found
acceptable by designated Government personnel. > See 28.B.01

and Appendix A

a. The plan will be developed by gqualified personnel and will be
signed by a competent person and a representative of the prime
contractor's project management team.

b. On contract operations the contractor's plan will be job-specific

and will include work to be performed by subcontractors and
measures to be taken by the contractor to control hazards
associated with materials, services, or equipment provided by
suppliers.

01.A.08 Inspections.
a. The accident prevention plan shall provide for frequent safety
inspections, conducted by competent persons, of the work sites,
material, and equipment to ensure compliance with the plan and
this manual.

b. In addition to the requirements of subparagraph a., contractor
quality control personnel - as part of their quality control

2
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responsibilities - shall conduct and document daily safety
inspections.

c. ldentified safety and health issues and deficiencies, and the
actions, timetable, and responsibility for correcting the
deficiencies, shall be recorded in inspection reports: follow-up
inspections to ensure correction of any identified deficiencies
shall be conducted and documented in a like manner.

01.A.09 Before beginning each activity involving a type of work
presenting hazards not experienced in previous project operations
or where a new work crew or subcontractor is to perform the work,
activity hazard analyses shall be prepared by the contractors
performing the work activity. > See Figure 1-1 for outline of
analysis

a. Analyses will define the activities being performed and
identify the sequences of work, the specific hazards anticipated,
and the control measures to be implemented to eliminate or
reduce each hazard to an acceptable level.

b. Work will not begin until the hazard analysis for the work
activity has been accepted by the Government's designated
authority and discussed with all engaged in the activity, including
the contractor, subcontractor(s), and Government on-site
representatives.

01.A.10 An activity hazard analysis shall be prepared and
documented for each USACE activity as warranted by the hazards
associated with the activity. Generally, an activity hazard analysis
shall be prepared for all field operations.

a. The designated authority, using the advice of the safety and
occupational health office, shall determine the need for an
analysis for each activity within their area of responsibility.

b. In developing the analysis for a particular activity, supervisors
should draw upon the knowledge and experience of employees

3
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in that activity and the safety and occupational health office.
B 01.A.11 To assure compliance with this manual, the contractor may
E o be required to prepare for review specific safety and occupational
2 § health submittal items. These submittal items may be specifically
o :fé < required by this manual or may be identified in the contract or by the
3 o S Contracting Officer's Representative (COR).
x o =)
= 1) nl @
g [ g i 01.B INDOCTRINATION AND TRAINING
O S gl €
[a] o Q .
u & E £ 01.B.01 Employees shall be provided safety and health
u & @i 3 § c indoctrination and continuing safety and health training to enable
= § 2 d them to perform their work in a safe manner. All training required
w g 9 § S ) g g by this manual shall be conducted by a gualified person(s).
o o & | &2 =
E @ | zE 01.B.02 Indoctrination and training shall be based on the safety
4 Z > " i and health program of the contractor or Government agency, as
=0 :z‘( a = ol » applicable, and shall include but not be limited to:
o < ! S zl & a. requirements and responsibilities for accident prevention and
- > I 5 = E maintaining safe and healthful work environments;
S = o ol 2 b. general safety and health policy and procedures and pertinent
— w o Ll o) UL .
3 |3z el =z provisions of this manual;
< E % § 2 g c. employee and supervisor responsibilities for reporting all
£ o i .
< | s 5 2% 2 brovisions for medical faclies and d
@ < ol £= . provisions for medical facilities and emergency response an
f:f 3 z[ 22 procedures for obtaining medical treatment or emergency
z 88 = assistance;
5 E § 2 é e. procedures for reporting and correcting unsafe conditions or
- << g 2 practices; and
o » ] S f. job hazards and the means to control/eliminate those hazards,
w . 2 g of &5 including applicable position and/or activity hazard analyses.
n oz =l §2
0 226 = =
. & £ = ‘E 8 4 < §§ 01.B.03 Safety meetings shall be conducted to review past
E Q %%3 § % % g8 activities, plan for new or changed operations, review pertinent
E 2 g g E §§ o] o g aspects 01_‘ appropriate activity hgz_ard analyses (by trade), gstablish
< safe working procedures for anticipated hazards, and provide
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pertinent safety and health training and motivation.

a. Meetings shall be conducted at least once a month for all
supervisors on the project location and at least once a week by
supervisors or foremen for all workers.

b. Meetings shall be documented, including the date,
attendance, subjects discussed, and names of individual(s) who
conducted the meeting. Documentation shall be maintained
and copies furnished to the designated authority on request.

01.B.04 A hazard communication program shall be implemented
in accordance with 29 CFR 1910.1200 or 1926.59.

a. The written hazard communication program shall address,
as a minimum, the following: training (to include potential safety
and health effects from exposure), labeling, current inventory of

Material Safety Data Sheets (MSDSSs).

b. When hazardous substances are brought onto the job site, all
employees potentially exposed to the substance will be advised of
information in the MSDS for the substance.

c. A copy of the MSDS for each hazardous substance at the
project will be maintained in an inventory and will be provided to
the designated authority and made available to all potentially
exposed employees. For emergency response purposes, each
entry in the inventory shall include the approximate quantities

given time. In addition, a site map will be attached to the inventory
showing where inventoried hazardous substances are stored.

The inventory and the site map will be updated as frequently as
necessary to ensure accuracy. > The inventory and site map
shall be integrated into requirements of this Section and
paragraph 06.B.01
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01.B.05 Emergency situations.

a. The employer shall provide training in handling emergency
situations that may arise in the activities or use of equipment on
the project.

b. All persons who may have occasion to use emergency and
rescue or lifesaving equipment shall be familiarized with the
location of the equipment, trained in the proper use of the
equipment and its capabilities and limitations, and medically
qualified for its use.

01.C PHYSICAL QUALIFICATIONS OF EMPLOYEES

01.C.01 All persons shall be physically, medically, and emotionally
qualified for performing the duties to which they are assigned.
Some factors to be considered in making work assignments are
strength, endurance, agility, coordination, and visual and hearing
acuity.

01.C.02 At no time while on duty may employees use or be under
the influence of alcohol, narcotics, intoxicants, or similar
mind-altering substances. Employees found under the influence of
or consuming such substances will be immediately removed from
the job site. > See Appendix A

01.C.03 Operators of any equipment or vehicle shall be able to
read and understand the signs, signals, and operating instructions
in use.

01.C.04 Operators shall not be permitted to operate beyond the
following limits.

a. Operators of hoisting equipment, mobile construction
equipment and draglines shall not be permitted to exceed

10 hours of duty time in any 24-hour period, including time worked
at another occupation, without an interval of eight consecutive
hours of rest.
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b. Operators of other equipment and motor vehicles, while

on duty, shall not operate equipment or vehicles for a
continuous period of more than 10 hours in any 24-hour period
without at least eight consecutive hours of rest; nor shall any
employees, while on duty, operate any equipment or motor
vehicles after being in a duty status for more than 12 hours
during any 24-hour period without at least eight consecutive hours
of rest. > Variation in these requirements reguires
documented approval of the designated authority and
notification of the Command's Safety and Occupational
Health Office

01.C.05 Compressed air workers.

a. No person shall be permitted to enter a compressed air
environment until examined by a licensed physician and found
to be physically qualified to engage in such work.

b. Any person working in a compressed air environment who is
absent from work for 10 or more days, or is absent due to
sickness or injury, shall not resume work until reexamined by a
licensed physician, and found to be physically qualified to work
in a compressed air environment.

c. After a person has been continuously employed in
compressed air for a period designated by a physician, but not to
exceed one year, that person shall be reexamined by a physician
to determine if still physically qualified to engage in compressed
air work.

d. All other requirements for compressed air work will be as
specified in the contract technical provisions.

01.D ACCIDENT REPORTING AND RECORDKEEPING
01.D.01 All accidents that occur incidently to an operation, project,
or facility for which this manual is applicable will be investigated,

reported, and analyzed as prescribed by the Government's

8
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designated authority.

a. Employees are responsible for reporting all injuries or
occupationally-related illnesses as soon as possible to their
employer or immediate supervisor.

b. Employers and immediate supervisors are responsible for
reporting all injuries to the designated authority within 24 hours.

c. No supervisor shall decline to accept a report of injury from a
subordinate.

01.D.02 An accident with any of the consequences listed below
shall be immediately reported to the Government's designated
authority: these accidents will be investigated in depth to identify all
causes and to recommend hazard control measures.

> Contractors are responsible for notifying the Occupational
Safety and Health Administration when one or more of their
employees are seriously injured

a. fatal injury,

b. three or more persons admitted to a hospital, or

c. property damage in an amount specified by the designated
authority.

01.D.03 Except rescue and emergency measures, the accident
scene shall not be disturbed until it has been released by the
investigating official.

01.D.04 Daily records of all first aid treatments not otherwise
reportable shall be maintained on prescribed forms and furnished
to the designated authority upon request.

01.D.04 In addition to any other applicable requirements of
this section on contract operations the prime contractor shall:

a. maintain records of all exposure and accident experience
incidental to the work (this includes exposure and accident

9
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experience of the prime contractor and subcontractors, and as a
minimum these records shall include exposure work-hours and a
log of occupational injuries and illnesses - OSHA Form 200 or
equivalent as prescribed by 29 CFR 1904);

b. maintain records of employee exposure to toxic materials and
harmful physical agents (the prime contractor shall immediately
notify the designated authority and employees of any excessive
exposure experience and the hazard control measures that will be
taken to control the exposure);

c. maintain access to the project's Workers Compensation
Claims Report that details the compensable accidents experienced
on the project by the contractor and subcontractor; and

d. submit project man-hours (also referred to as hours worked or
exposure) to the COR monthly on the form provided by the COR.

01.E EMERGENCY PLANNING

01.E.01 Emergency plans to ensure employee safety in case of fire
or other emergency shall be prepared, in writing, and reviewed with
all affected employees. Emergency plans shall be tested to ensure
their effectiveness.

a. Plans shall include escape procedures and routes; critical
plant operations; employee accounting following an emergency
evacuation; rescue and medical duties; means of reporting
emergencies; persons to be contacted for information or
clarification.

b. On-site emergency planning shall be integrated with off-site
emergency support.

01.E.02 Planning for any operation shall include the total system
response capabilities to minimize the consequences of accidents or
natural disaster and shall consider communications, rescue, first
aid, medical, emergency response, emergency equipment, and
training requirements.

01.E.03 The number of persons permitted in any location shall be

10
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limited to rescue and escape capability.

01.E.04 Emergency alert systems shall be developed, tested, and
used to alert all persons likely to be affected by existing or imminent
disaster conditions and to alert and summon emergency

responders.

01.E.05 Emergency telephone numbers and reporting instructions
for ambulance, physician, hospital, fire, and police shall be
conspicuously posted at the work site.

01.E.06 An employee working alone in a remote location or away
from other workers shall be provided a means of emergency
communications.

DEFINITIONS

Accident prevention plan: a document that outlines occupational
safety and health policy, responsibilities, and program

requirements.

Activity hazard analysis: a documented process by which the
steps (procedures) required to accomplish a work activity are
outlined, the actual or potential hazards of each step are identified,
and measures for the elimination or control of those

hazards are developed.

Command: the USACE Major Subordinate Command, District,
Laboratory, or Field Operating Activity with responsibility for a
particular activity.

Competent person: one who can identify existing and predictable
hazards in the working environment or working conditions that are
dangerous to personnel and who has authorization to take prompt
corrective measures to eliminate them.

Designated authority: the senior person in charge or his/her
appointed representative for the operation being considered.

11
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Position hazard analysis: a documented process by which the
duties (or tasks) of an employee's job position are outlined, the
actual or potential hazards of each duty are identified, and
measures for the elimination or control of those hazards are
developed.

Qualified person: one who, by possession of a recognized degree,
certificate, or professional standing, or extensive knowledge,
training, and experience, has successfully demonstrated his or her
ability to solve or resolve problems related to the subject matter, the
work, or the project.

12
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SECTION 2
SANITATION
02.A DRINKING WATER
02.A.01 An adequate supply of drinking water shall be provided in

all places of employment. Cool water shall be provided during hot
weather.

a. Drinking water shall be supplied from sources approved by
Federal, State, or local health authorities or treated by chemical
treatment or boiled for 10 minutes and tested: if sediment is
present, the water shall be clarified. Chemical treatment shall
provide a residual chlorine content of 3/10 to 3/5 ppm.

b. Specific guidance regarding chemical treatment of drinking
water for overseas (OCONUS) operations should be obtained
from the HQUSACE Safety and Occupational Health Office.

02.A.02 Only approved potable water systems shall be used for the
distribution of drinking water.

02.A.03 Drinking water shall be dispensed by means that prevent
contamination between the consumer and source.

02.A.04 Portable drinking water dispensers shall be designed,
constructed, and serviced to ensure sanitary conditions, shall be
capable of being closed, and shall have a tap. Containers shall be
clearly marked as to their contents and shall not be used for other
purposes. Water shall not be dipped from containers.

02.A.05 Fountain dispensers shall have a guarded orifice.

02.A.06 Use of a common cup (a cup shared by more than one
worker) is prohibited without the cup being sanitized between uses.
Employees shall use cups when drinking from portable water
coolers/containers. Unused disposable cups shall be kept in
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sanitary containers and a waste receptacle shall be provided for
used cups.

02.A.07 Nonpotable water.

a. Outlets dispensing nonpotable water will be conspicuously
posted “CAUTION - WATER UNFIT FOR DRINKING,
WASHING, OR COOKING.”

b. Cross-connection - open or potential - between a system
furnishing potable water and a system furnishing nonpotable
water is prohibited.

02.B TOILETS

02.B.01 When sanitary sewers are not available, one of the
following facilities, unless prohibited by local codes, shall be
provided: chemical toilets; recirculating toilets; combustion toilets,
or other toilet systems as approved by state/local governments.

02.B.02 Each toilet facility shall be equipped with a toilet seat and
toilet seat cover; each toilet facility - except those specifically
designed and designated for females - shall be equipped with a
metal, plastic, or porcelain urinal trough.

02.B.03 Toilet facilities shall be so constructed that the occupants
shall be protected against weather and falling objects; all cracks
shall be sealed and the door shall be tight-fitting, self-closing, and
capable of being latched.

02.B.04 Adequate ventilation shall be provided and all windows
and vents screened; seat boxes shall be vented to the outside
(minimum vent size 10 cm (4 in) inside diameter) with vent intake
located 2.5 cm (1 in) below the seat.

02.B.05 Toilet facilities shall be constructed so that the interior is
lighted.
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02.B.06 Toilets at construction job sites. (The requirements of this
paragraph shall not apply to mobile crews having transportation
readily available to nearby toilet facilities.)

a. Toilets shall be provided according to the following:

Number of employees Minimum facilities (per sex
20 or less one
21t0 199 one toilet seat and one urinal for every 40 workers
200 or more one toilet seat and one urinal for every 50 workers

Where toilet rooms may be occupied by no more than one person
at a time, can be locked from the inside, and contain at least one
toilet seat, separate toilet rooms for each sex need not be

provided.

b. Under temporary field conditions, provisions shall be made to
assure that at least one toilet facility is available.

02.B.07 Toilets at places of employment other than construction
job sites.

a. Water closets, which are separate for each sex, shall be
provided according to the following:

Number of employees Minimum facilities (per sex
1to 15 one
16 to 35 two
36 to 55 three
56 to 80 four
81to 110 five
111 to 150 six
over 150 one for each additional 40 persons

Where toilet rooms may be occupied by no more than one person
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at a time, can be locked from the inside, and contain at least one
toilet seat, separate toilet rooms for each sex need not be
provided.

b. Each water closet shall occupy a separate compartment with
a door that can lock from the inside and walls or partitions,
between fixtures, of sufficient height to assure privacy.

02.B.08 Provisions for routinely servicing and cleaning all toilets

and disposing of the sewage shall be established before placing

toilet facilities into operation: the method of sewage disposal and
location selected shall be in accordance with Federal, State, and
local health regulations.

02.C WASHING FACILITIES

02.C.01 Washing facilities shall be provided as needed to maintain
healthful and sanitary conditions. Washing facilities for persons
engaged in the application of paints, coatings, herbicides,
insecticides, or other operations where contaminants may be
harmful shall be at or near the work site and shall be adequate for
removal of the harmful substance.

02.C.02 Each washing facility shall be maintained in a sanitary
condition and provided with water (either hot and cold running water
or tepid running water), soap, and individual means of drying.

02.C.03 Whenever employees are required by a particular
standard to shower, showers shall be provided in accordance with
the following:

a. one shower shall be provided for every ten employees (or
fraction thereof) of each sex who are required to shower during the
same shift;

b. body soap or other appropriate cleansing agent convenient to
the shower shall be provided,;

c. showers shall have hot and cold running water feeding a
common discharge line; and
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d. employees using showers shall be provided with individual
clean towels.

02.C.04 Whenever employees are required by a particular
standard to wear protective clothing, change rooms with storage
facilities for street clothes and separate storage facilities for
protective clothing shall be provided.

02.C.05 Whenever working clothes are provided by an employer
and become wet or are washed between shifts, provision shall be
made to ensure such clothing is dry before reuse.

02.D FOOD SERVICE

02.D.01 All cafeterias, restaurants, mess facilities, and related
facilities on areas, projects, or installations shall be established,
operated, and maintained in compliance with the health and
sanitation recommendations of the United States Public Health
Service and applicable State and local regulations.

02.D.02 All food service operations shall be carried out in a sound
manner. Food shall be free from spoilage and kept
uncontaminated throughout the storage, preparation, and serving
process.

02.D.03 No food or beverage shall be consumed or stored in a
toilet room or in any area exposed to a toxic material.

02.D.04 An adequate number of waste receptacles shall be
provided in the food service area. Receptacles shall be constructed
of corrosion resistant or disposable material, provided with solid
tight-fitting covers (covers may be omitted where sanitary conditions
can be maintained without the use of a cover), emptied at least
daily, and maintained in a sanitary condition.
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02.E WASTE DISPOSAL

02.E.01 Receptacles used for putrescible or dangerous waste
material shall be so constructed to prevent leakage and to allow
thorough cleaning and sanitary maintenance; these receptacles
shall be equipped with a solid tight-fitting cover, unless it can be
maintained in sanitary condition without a cover. > Disposal of
rubbish, debris, and litter is covered in section 14.D

02.E.02 Solid and liquid waste shall be removed in a way that
avoids creating a menace to health and as often as necessary to
maintain a sanitary environment.

02.F VERMIN CONTROL

02.F.01 Enclosed workplaces shall be constructed and maintained,

as far as practical, to prevent the entrance or harborage of rodents,
insects, and other vermin. An effective extermination program shall
be instituted where the presence of such vermin is detected.
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SECTION 3
MEDICAL AND FIRST AID REQUIREMENTS
03.A GENERAL

03.A.01 Prior to start of work, arrangements shall be made for
medical facilities and personnel to provide prompt attention to the
injured and for consultation on occupational safety and health
matters.

a. Communication and transportation to effectively care for
injured workers shall be provided.

b. The telephone numbers of physicians, hospitals, or
ambulances shall be conspicuously posted (at the minimum,
these numbers shall be posted at the on-site project office
telephones).

03.A.02 First aid and CPR training.

a. When a medical facility or physician is not accessible within
five minutes of an injury to a group of two or more employees
for the treatment of injuries, at least two employees on each
shift shall be qualified to administer first aid and CPR.

> Minimum qualifications are listed in 03.D

b. Individuals who are required to work alone in remote areas
shall be trained in first aid.

03.A.03 First aid and medical facility requirements.

a. All projects, activities, installations, or contracts on which less
than 100 persons are employed (greatest total number of
employees on a shift) at the site of the work, and where neither
a first aid station nor infirmary is available, shall be provided
16-unit first aid kits or kits approved by a licensed physician in
the ratio of one for every 25 persons or less.
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b. All projects, activities, installations, or contracts on which more
than 99 and less than 300 persons are employed (greatest total
number of employees on a shift) at the site of the work shall
establish and equip, as directed by a licensed physician, a first aid
station. In non-rural locations, medical clinics, hospitals, or
doctors’ office, accessible within five minutes of an injury may be
approved for use provided the requirements of 03.A.03a are met.

c. Where tunnels are being excavated, a first aid station and
transportation facilities shall be provided so that treatment is
available within five minutes of the occurrence of an injury.

d. All projects, activities, installations, or contracts on which
300 or more persons are employed (greatest total number of
employees on a shift) at the site of the work shall establish and
equip, as directed by a licensed physician, an infirmary.

03.A.04 When any part of the body may be exposed to toxic or

corrosive materials, drenching and/or flushing facilities shall be

provided in the work area for immediate emergency use. > See
Section 06.B

03.A.05 When persons are exposed to epoxy resins, solvents,
hydrocarbons, cement, lime, or other dermatitis-producing
substances, ointment recommended by the manufacturer for the
specific exposure shall be available and used. > See Section 06.B

03.A.06 Employees designated as responsible for rendering first
aid or medical assistance shall be:

a. included in their employer's blood-borne pathogen program in
accordance with 29 CFR 1910.1030;

b. instructed in the sources, hazards, and avoidance of blood
borne pathogens; and

c. provided, use, and maintain personal protective equipment
(gloves, gowns, masks, eye protectors, and/or resuscitation
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assistance to prevent contact with blood or other potentially

infectious materials.

03.B FIRST AID KITS

03.B.01 Unless otherwise specified, where first aid kits are required
they shall be 16-unit first aid kits (kits containing sixteen unit-type
first aid packages). First aid kits shall comply with 29 CER
1910.151 and 1926.50, constructed of weatherproof containers,
easily accessible to all workers, and each item maintained sterile.

03.B.02 The contents of first aid kits shall be checked by the
employer prior to their utilization and at least weekly when work is in
progress to insure that expended items are replaced.

03.C FIRST AID STATIONS AND INFIRMARIES
03.C.01 General.

a. On activities requiring a first aid station or an infirmary, the
type of facilities and equipment shall be determined by the
proximity and quality of available medical services and shall be
in accordance with the recommendation of a licensed physician.
Alternative facilities that provide the quantity and quality of
services outlined in this section may be used if recommended
by a licensed physician.

b. Identification and directional markers shall be used to
readily denote the location of all first aid stations and infirmaries.

c. Emergency lighting shall be provided for all first aid stations
and infirmaries.

03.C.02 A first aid attendant shall be on duty in first aid stations at

all hours when work is in progress (except when on emergency
calls).
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03.C.03 Infirmaries.

a. Infirmaries shall provide reasonably quiet, privacy, light,
climate control, adequate toilet facilities, hot and cold water,
drainage, and electrical outlets; walls and ceilings shall be
finished with the equivalent of two coats of white paint; windows
and doors will be screened; floors shall be of impervious
construction.

b. A properly equipped emergency vehicle, helicopter, or mobile
first aid unit shall be provided during work hours at sites requiring

an infirmary. The emergency vehicle shall not be used for any
other purpose except that the helicopter may be used for shift
crew changes.

c. Aregistered nurse (RN), a licensed physician's assistant, a
certificated emergency medical technician (EMT), or a licensed
practical nurse (LPN), if the LPN is approved by a licensed
physician, shall be assigned on a full-time basis to each
installation requiring an infirmary.

03.0D PERSONNEL REQUIREMENTS AND QUALIFICATIONS

03.D.01 All projects, installations, activities, or contracts on which
1,000 persons or more are employed (greatest total aggregate

number of employees on a shift) shall have the full-time services of

a licensed physician. An EMT having direct communication with a
licensed physician may be used when a full-time physician is not
available.

03.D.02 First aid attendants shall hold certification in first aid and
cardiopulmonary resuscitation (CPR) training from the American

Red Cross, from an agency whose training is deemed equivalent by

the American Red Cross (and this equivalency is stated in writing),

or from a licensed physician. The certificate shall not be older than

three years from date of issue, unless the currency period is
specified otherwise by the issuing agency.
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03.D.03 First aid attendants, RNs, licensed physicians' assistants,
LPNs, and EMTs shall be under the direction of a licensed
physician.

03.D.04 Military personnel with equivalent qualifications may be
used in lieu of the above personnel.
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SECTION 4
TEMPORARY FACILITIES
04.A GENERAL

04.A.01 Plans for the layout of temporary construction buildings,
facilities, fencing, and access routes and anchoring systems for
temporary structure shall be submitted to and approved by the
designated authority. > See 09.A.18 for temporary facility
spacing requirements; Section 11 for temporary power
distribution approval requirements; and Sections 21 and 22 for
temporary ramp, trestle, scaffold, and platform approval
requirements

04.A.02 The design and construction of temporary structures shall
consider the following loadings (reference ASCE 7-88):

. dead and live loads,

. soil and hydrostatic pressures,
wind loads, and

. rain and snow loads.

cooTow

04.A.03 Trailers and other temporary structures used as field
offices, to house personnel, or for storage shall be anchored with
rods and cables or by steel straps to ground anchors: the anchor
system shall be designed to withstand winds and must meet
applicable state or local standards for anchoring mobile trailer
homes.

04.A.04 Fencing and warning signs.

a. Temporary project fencing (or a substitute acceptable to the
government's designated authority and delineated in the
accident prevention plan) shall be provided on all projects
located in areas of active use by members of the public.
Consideration will also be given to those areas proximate to
family housing areas and/or school facilities.

b. Signs warning of the presence of construction hazards and
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requiring unauthorized persons to keep out of the construction
area shall be posted on the fencing. At the minimum, posting
shall be on all fenced sides of the project and spaced one sign

c. For areas of minimal public exposure, fencing is not required
but signs, warning of construction hazards, shall be posted.

04.A.05 Temporary sleeping quarters shall be heated, ventilated,
lighted, and maintained in a clean and safe condition.

04.A.06 Unless otherwise indicated, throughout this manual lumber
dimensions are given in nominal sizes.
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SECTION 5
PERSONAL PROTECTIVE AND SAFETY EQUIPMENT
05.A GENERAL
05.A.01 Responsibilities.
a. Based on hazard assessments, employers shall select, and
have each affected employee use, personal protective

equipment (PPE) that will protect the employee from hazards.
> See also 06.A.02

b. Employers shall communicate PPE decisions to each
affected employee and select PPE that properly fits each
affected employee.

c. Employees shall use any PPE that may be required to
maintain their exposure within acceptable limits.

05.A.02 Employees shall be physically able and medically
determined qualified to use the personal protective and safety
equipment that may be required in their job duties.

05.A.03 Employers shall ensure users of personal protective and
safety equipment are trained to know the following: when PPE, and
what PPE, is necessary; how properly to don, doff, adjust, and
wear PPE; limitations of the PPE; and proper care, inspection,
testing, maintenance, useful life, storage, and disposal of the PPE.

a. Each affected employee shall demonstrate an understanding
of this training and the ability to use PPE properly before being
allowed to perform work requiring the use of PPE.

b. When the employer has reason to believe that any affected
employee who has been trained does not have the
understanding and skill required of the training, the employer
shall retrain the employee.
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c. The employer shall verify that each affected employee has
received and understood the required training by a written
certification that identifies the name of each employee trained,
the date(s) of the training, and the subjects taught.

05.A.04 A copy of the manufacturer's use, inspection, testing, and
maintenance instructions shall be maintained with the personal
protective and safety equipment.

05.A.05 Personal protective and safety equipment shall be tested,
inspected, and maintained in serviceable and sanitary condition as
recommended by the manufacturer.

a. Defective or damaged equipment shall not be used.

b. Before being stored or reissued to another person,
equipment shall be cleaned, disinfected, inspected and
repaired.

05.A.06 When employees provide their own equipment, the
employer is responsible for assuring its adequacy in protecting
against the hazard and its state of repair.

05.A.07 Minimum requirements.

a. Employees shall wear clothing suitable for the weather and
work conditions: the minimum for field work shall be short
sleeve shirt, long trousers, and leather or other protective work
shoes or boots.

b. Protective equipment shall be of heat/fire-resistive material
when conditions require protection against such hazards.

05.A.08 Protective footwear, such as rubber boots, protective
covers, ice clamp-ons, and steel-toed safety boots, shall be worn by
all persons exposed to hazards to the feet (including, but not limited
to, puncture, slipping, electrical, or chemical hazards).
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a. For all activities in which Corps or contractor personnel or
official visitors are potentially exposed to foot hazards, the
applicable position/activity hazard analysis, accident prevention
plan, or project safety and health plan shall include an analysis of,
and prescribe specific protective measures to be taken for,
reducing foot hazards.

b. Footwear providing protection against impact and
compressive forces, conduction hazards, electrical hazards,
and sole puncture shall meet the applicable requirements of
ANSI 741: footwear providing protection against impact and
compression hazards shall be rated as 175 and C75.

¢. Unexploded ordnance (UXO) sweep personnel shall have no
metal parts in or on their footwear.

05.A.09 Miners' lights and flashlights used around explosives and
in atmospheres likely to contain explosive vapors, dusts, or gases
shall be approved by the Mine Safety and Health Administration
(MSHA) or National Institute for Occupational Safety and Health
(NIOSH) for use in such locations.

05.A.10 Persons involved in activities which subject the hands to
injury (e.g., cuts, abrasions, punctures, burns, chemical irritants,
toxins, vibration, and forces which can restrict blood flow) shall use
hand protection appropriate for the hazard.

05.A.11 Persons exposed to vehicular or equipment traffic,
including signalpersons, spotters, or inspectors, shall wear belts or
apparel marked with a reflectorized or high-visibility material.

05.A.12 Overhead protection shall be provided where the public or
workers are subject to injury from falling objects.

05.A.13 Persons shall not be permitted to work above or in
positions exposed to protruding reinforcing steel or other
impalement hazards unless provisions have been made to
eliminate the impalement hazard.
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05.B EYE AND FACE PROTECTION

05.B.01 Persons shall be provided with eye and face protective
equipment, as outlined in Table 5-1, when machines or operations
present potential eye or face injury from physical, chemical, or
radiation agents.

a. All eye and face protection equipment shall meet the
requirements of ANSI Z87.1, Practice for Occupational and
Educational Eye and Face Protection, and bear a legible and
permanent "Z87" logo to indicate compliance with the
standard.

Eye and face PPE shall be distinctly marked to facilitate
|dent|f|cat|on of the manufacturer.

c. Employees shall use eye protection providing side
protection when exposed to hazards from flying objects.

05.B.02 When required by this regulation to wear eye protection,
persons whose vision requires the use of corrective lenses in
eyeglasses shall be protected by one of the following:

a. eyeglasses with protective lenses providing optical correction,

b. goggles that can be worn over corrective lenses without
disturbing the adjustment of the spectacles, or

c. goggles that incorporate corrective lenses mounted behind the
protective lenses.

05.B.03 Personnel working in other than administrative functions
who are considered blind in one eye shall wear safety spectacles
with side shields while on the job.

05.B.04 Operations that require the use of, or exposure to, hot or
molten substances (e.g., babbitting, soldering, pouring or casting of
hot metals, handling of hot tar, oils, liquids, and molten substances)
shall require eye protection, such as goggles, with safety lenses
and screens for side protection, or face masks, shields, and
helmets giving equal protection. Lens mountings
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TABLE 5-1

EYE AND FACE PROTECTOR SELECTION GUIDE

S & [%

Spectacks, No Sideshield Spectacls, Non-Removable Lens Cover Goggls, Direct Vantilation Fecaahisld

B8 f 5
Spectacle, Hall Sideshield Spactacle, Lift Front Cup Goggle, Divact Vantllxtion  Welding Helmet, Hand Held
| | @

Spectacie, Full Bideahiekd Cover Goggle, No Vertilation Cup Goggie, Indirect \kmmlon Welding He!met, Stationary Window

<4

Spoctacle, Detachable Sideshield  Cover Goggle, Indirect Ventlation Spaciacle, Headband Temple Welding Helmat, Lit Front
M.
*The ill lions shown are only of proleclive devices
commontly available at the time of the writing of ihis standerd.
Pratective devices do not need 10 taka the forms shown, bul must Cover Welding Gogple,
meat the raquirements of the standand, Indirect Ventiation
NOTES:

(1) Care shall be taken to recognize the possibility of multiple
and simultansous exposure 10 & variety of hazards. Adequats
protection against the highest lavel of each of the hazarde must
be provided.

(2} Operations involving heat may also involve optical radia-
fion. Protaction from both hazards shall be provided.

(3} Faceshields shall only be worn over primary eye p

(6) Woarers of contact lenasa shall also be required to wear
appropriate covering eye and face pratection devices in a
hazardous environment, Il shoukl be recognized that dusty and/
or chemical enviconments may represent an adcitional hazard
to contact lans weerars. .

{7) Caution should be exarclesd in the use of metal lrame

Ive davioes in electrical hazard areas.

[4) Filter lenses shall meet the requirements for shads desig-
nations in Teble 1.

(5) Persans whose vislon requires the use of prescription (Rx)
lenses shall wear either protective devices filted with prescrip-
tion {Rx) lenses or protective devices designed to be worn over
regular prescription (Rx) eyewsar.

31

(8) Refer to Section 6.5, Special Purposa Lenses.

(9) Welding helmets or handshieids shali be used only over
primary eve protection,
; (10) N’yon -sideshield spomacles are available for frontal protec-
1an on
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TABLE 5-1, continued

AMERICAN NATIONAL STANDARD Z87.1-1989

TABLE 5-2
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REQUIRED SHADES FOR FILTER LENSES AND GLASSES IN

WELDING, CUTTING, BRAZING, AND SOLDERING

SELECTION CHART PROTECTORS
ASSESSMENT PROTECTOR
SEE NOTE (1) TYPE PROTECTORS LIMITATIONS NOT REC(
Chigping, grinding, Flying fragmenils, B.C.D, Spactacies, goggles | Proteciive devices do | Protectors that do not
machining, masonry objects, targe chips, EFG, faceshislds not provide unlimited provide protection from
work. riveting, particles, sand, dirt, H.LJ, protection. side exposure.
i | and sanding. ata. KLN SEE NOTES (1) (3) SEE NOTE (10)
u (6) (6) (10) SEE NOTE (7}
P For severs exposura Filter or tinted lenaes
A add N restrict ight
° iransmittance, unless
T itis determined that a
glare hazard exists
Reter to OPTICAL
RADIATION.
Furnace operationa, Hot aparks B.C.D, Faoceshletda, goggles, | Spectacies, cup and Protactors that do not
pouring, casking, hot E.FG, spectacies cover type goggles do | provide protection from
dipping, gas cutling, HLJ, *For ssvere exposurs | nat pravide unlimked e exposure.
and walkding. KL*N add N tacial protaction.
H SEE NOTE (2) (3) SEE NOTE (2)
€ Splash from mokten ‘N *Facashisids worn over
¢ motale goggles H.K
SEE NOTE (2) (3)
High temperature N Screen laceshiekds,
exposute Rofisclive lacashields.
SEE NOTE (2) (3) SEE NOTE (3)
G | Acld and chemicals spiash GHK Goggles, eyscup and | Venlllation should be | Spectaclas, welding
H | handling, degreasing, cover types. adequate but well helmets, handshtalds
E plating protected from eplash
) N “For severs exposure, | entry
1 add N
¢ Ireitating mists a Spedial purpose SEE NOTE (9)
L 9ogg
Woodworking, buffing, | Nuisance dust G.HK Goggles, eyequp and | Al conditions
D | general dusty cover types and the restricted ven-
U | condiiona. tilation of the protactor
8 can cause lanses 1o
T 1og. Frequent cleaning
may ba requitad.
TYPICAL
FILTER
LENS PRO-
SHADE _THCTORS
WELDING: SEE NOTE (9)
Electric Am orQ 1014 Woelding | Prolaction from opfical | Protsctors that do not
Helmets | radiation is directly provide protection from
o or velaled lo filter lens optical radialion.
P Walding density. SEE NOTE (4).
T Shields | Selact the darkest shade| SEE NOTE (4)
1 that allows adequate
[ task periormance.
': WELDING: SEE NOTE (8)
Gas JKL, 48 Waiding
s MN,O, Goggles
A ) or
e Wekding
! Facoshiald
4 |ourmng 38
clx TORGH BRAZING 34 SEE NOTE (3)
N | TORCH SOLDERING B.C.D, 16-3  Spectacies
EFN or
Weking
Faceshield
GLARE AB Spectacle Shacied or Special
Purpese lenses, as
SEE NOTE (9) (10} | suitable.
16 SEE NOTE (8)
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OPERATION SHADE NUMBER
Soldering 2
Torch Brazing 3or4
Cutting (light) up to 1 inch 3or4
Cutting (medium) 1 to 6 inches 4or5
Cutting (heavy) 6 inch or more 50r6
Gas welding (light) up to 1/8 inch 4or5
Gas welding (medium) 1/8 to %2 inch 50r6
Gas welding (heavy) ¥ inch or more 6or8
Atomic hydrogen welding 10-14
Inert-gas metal-arc welding (nonferrous) - 1/16 11
to 5/32 inch electrodes

Inert-gas metal-arc welding (ferrous) - 1/16 to 12
5/32 inch electrodes

Shielded metal-arc welding - 1/16 to 5/32 inch 10
electrodes

Shielded metal-arc welding - 3/16 to 1/4 inch 12
electrodes

Shielded metal-arc welding - 5/16 to 3/8 inch 14
electrodes
Carbon arc welding 14
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shall be able to retain in position all parts of a cracked lens.

05.B.05 Operations that require handling of harmful materials (e.g.,
acids, caustics, hot liquids, or creosoted materials) and operations
where protection from gases, fumes, and liquids is necessary shall
require the wearing of goggles with cups of soft pliable rubber or
suitable face masks or hoods that cover the head and neck, and
other protective clothing appropriate to the hazards involved.

05.B.06 Operations where protection from radiant energy with
moderate reduction of visible light is necessary, including welding,
cutting, brazing, and soldering, shall require eye and face protection
suitable to the type of work, providing protection from all angles of
direct exposure, and with lenses of the appropriate shade. > See
Table 5-2

05.B.07 Glare-resistant glasses with a minimum ultraviolet filter
rating of 96% filtration at 400 nanometers shall be worn when
conditions require protection against glare.

05.B.08 Tinted or automatically darkening lenses should not be
worn when work tasks require the employee to pass from brightly to
dimly lighted areas.

05.C HEARING PROTECTION AND NOISE CONTROL
05.C.01 Sound-pressure level limits.

a. Department of Defense (DoD) personnel shall be provided
protection against the effects of hazardous noise exposure
whenever sound-pressure levels exceed 85 dB(A) steady-state
expressed as a time-weighted average (TWA) or 140 dB(A)
impulse.

b. Non-DoD personnel shall be provided, as a minimum,
protection against the effects of hazardous noise exposure
whenever the sound-pressure level exceeds the limits and/or
exposure times specified in Table 5-3.
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05.C.02 When personnel are subjected to sound-pressure levels
exceeding the limits specified below, feasible engineering or
administrative controls shall be used. When such controls fail to
reduce sound-pressure levels within the specified limit, PPE shall
be selected, evaluated, provided and used in accordance with the
hearing conservation program.

TABLE 5-3
PERMISSIBLE NON-DoD NOISE EXPOSURES

Duration/day (hours) Sound-pressure level dB(A)
slow response

90
92
95
97
100
-1/2 102
105
1/2 110
1/4 115

RlIRIN|W]R~]|O] 0

When the daily noise exposure is composed of two or more
periods of noise exposure of different levels, the combined
effects should be considered rather than the individual effect
of each. Exposure to different levels for various periods of
time shall be computed according to the following formula:

C,=T,/L, +T,/L, +...+T,/L,, where;

C = combined noise exposure factor,

T =the total time of exposure at a specified sound-pressure
level (in hours), and

L =the total time of exposure permitted at that level (in
hours), from Table 5-3.

If C, >/ =1, hearing protection is required.
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05.C.03 Whenever sound-pressure levels equal or exceed 85 dBA
(time weighted average), a continuing, effective hearing
conservation program shall be administered in accordance with

29 CFR 1910.95: for DoD personnel the hearing conservation
program shall conform to DODI 6055.12 and AR 40-5.

05.C.04 When sound-pressure levels exceed 115 dB(A)
steady-state, personal ear protection equivalent to the combination
of earplugs and earmuffs shall be required.

05.C.05 Sound-pressure level measurements shall be made by
qualified personnel using calibrated instruments.

05.C.06 Ear insert devices shall be fitted to the exposed individual
by an individual trained in such fitting and able to recognize the
difference between a good and a poor fit: plain cotton is not an
acceptable protective device.

05.C.07 Noise hazard areas (areas in which sound-pressure levels
exceed the limits specified in paragraph 05.C.01) shall be marked
with caution signs indicating both the presence of hazardous noise
levels and the requirement for hearing protection.

05.0 HEAD PROTECTION

05.D.01 All persons working in or visiting hard hat areas shall be
provided with and required to wear Class A (low voltage electrical
protection) or Class B (high voltage electrical protection) protective
headgear.

a. Hard hat areas are those areas with potential hazard of head
injury: all construction areas are considered hard hat areas.
The identification and analysis of head hazards will be
documented in a hazard analysis, accident prevention plan, or
project safety and health plan, as appropriate.

b. Hard hat areas shall be general areas - such as dredging,

construction, alteration, demolition, quarry, or similar field
activities, rather than specific portions of a building or project.
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c. All points of entry to a hard hat area shall have a sign
warning of the requirement to wear hard hats.

05.D.02 All protective headgear shall meet the requirements of
ANSI 789.1.

a. No modification to the shell or suspension is allowed unless
approved by the manufacturer.

b. Hard hats shall be worn with the bill facing forward.

c. Protective headgear worn near electric lines and equipment
shall be Class B.

05.D.03 Protective headgear and components shall be visually
inspected on a daily basis for signs of damage (dents, cracks, etc.)
that might reduce the degree of safety originally provided; headgear
will periodically be inspected for ultraviolet degradation as
evidenced by cracking or flaking of the helmet.

05.D.04 Dirilling holes or in any way changing the integrity of the
hard hat is prohibited.

05.D.05 Protective headgear worn by USACE employees shall (in
addition to complying with the preceding specifications) be:

a. White in color and marked with a 2.5 cm (1 in) band of red
reflective material placed along the base of the crown with a

2 cm (3/4 in) above the base of the crown. Personnel may
place their name above the insignia and their organization title
below the insignia: the rank of military personnel should
precede their name.

authorized.
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c. Alterations that will reduce the dielectric or impact strength
will not be made.

d. Requests for variations in color and marking to
accommodate occupational specialties should be submitted for
consideration to HOUSACE Safety and Health Office.

05.E RESPIRATORY PROTECTION

05.E.01 Whenever respiratory protective equipment, including
military protective masks and emergency use self-rescuer devices,
is required (see Section 6), employers shall develop and implement
a respiratory protection program. The program shall be in
accordance with the requirements contained in this section, the
OSHA respirator standards, ANSI 788.2, NIOSH Respirator
Decision Logic (Department of Health and Human Services NIOSH
Publication No. 87-108), and, for work around identified or
suspected military chemical agent operations, AR 11-34. The
requirements of these documents will be used in:

a. the selection, fit testing, use, maintenance, and storage of
respiratory protective equipment,

b. the training of personnel required to use the respiratory
protective equipment, and

c. determining if employees are physically and medically
determined qualified to wear respiratory protection devices.

05.E.02 Employers shall designate a competent person to develop,
implement, and manage the written respiratory protection program.
Qualifications of the competent person shall be submitted to the
designated authority in the accident prevention plan or activity
hazard analysis.

05.E.03 A competent person knowledgeable of inhalation hazards
and respiratory protective equipment shall conduct a step-by-step
evaluation to insure that only respiratory protection appropriate for
the conditions of exposure is selected and utilized. Protection
factors described in ANSI| Z88.2 or other nationally recognized
sources shall be used in the selection process.
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05.E.04 The medical status of individuals who are required to

wear respirators, to include the use of contact lenses, if applicable,
shall be evaluated and a statement shall be provided from a
qualified physician indicating that the individual is medically qualified
to wear a specified type of respirator.

05.E.05 Respirators shall not be substituted for engineering or
environmental control methods without approval of the designated
authority.

05.E.06 Approved respiratory protective devices, suitable for their
intended use, shall be provided by the employer and used to
protect employees against exposure to respiratory hazards.

a. "Approved" means the respirator assembly (the respirator
and all of its component parts) has been tested and listed as
satisfactory according to standards established by a competent
authority (such as NIOSH, MSHA, or host country agency) to
provide respiratory protection against a particular hazard for
which it was designed. For protection against chemical agent,
the Departments of Defense and Army are the approval
authorities (approval authority may be specified by law).

b. The respirator assembly approval number, criteria for use,
and limitations will appear on the respirator assembly and/or
its container.

05.E.07 When respirators are to be used, written standard
operating procedures (SOPs) shall be developed and implemented.
Respirator SOPs shall address specific requirements of ANSI
788.2, including the following:

a. selection of respirators based on hazard exposure;

b. fit testing;

c. user instruction in the proper use of respirators and their
limitations;

d. issuance of respirators;

e. cleaning, disinfection, and storage of respirators;

f. inspection of respirators;

g. monitoring respiratory hazards and respirator use; and
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h. planning for routine, nonroutine, emergency, and rescue uses
of respirators.

05.E.08 A respirator equipped with a face piece shall not be worn if
facial hair comes between the sealing surface of the face piece and
the face, or if facial hair interferes with valve function.

05.E.09 The use (including conditions and medical clearance) or
prohibition of wearing contact lenses with selected respirator types
shall be determined.

05.E.10 If a spectacle, goggle, face shield, or welding helmet must
be worn with a face piece, it shall be worn so as not to adversely
affect the seal of the face piece to the face.

05.E.11 Respiratory devices using compressed gaseous air,
compressed gaseous oxygen, liquid air, or liquid oxygen are
prohibited unless approved before use by a qualified person.

a. Compressed gaseous and liquid oxygen shall meet the
requirements of the U.S. Pharmacopoeia for medical or
breathing oxygen.

b. Compressed or liquid air shall meet the requirements of the
specification for Grade D breathing air (or better) as described in
ANSI/CGA G-7.1, American National Standard Commodity
Specification for Air.

c. Compressed gaseous oxygen shall not be used in
atmosphere-supplying respirators or in open-circuit
self-contained breathing apparatuses that have previously used
compressed air.

d. Oxygen must never be used with supplied air respirators.

05.E.12 Breathing air may be supplied to respirators from cylinders
or air compressors.

05.E.13 Before initial use, the quality of the breathing air supplied
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from cylinders or compressors shall be tested for harmful
contaminants in accordance with ANSI/CGA G-7.1. A copy of the
certificate of analysis from a qualified source showing the breathing
air meets the minimum acceptable criteria shall be provided to the
designated authority. The frequency of such testing shall be in
accordance with ANSI/CGA G-7.1 as a minimum and more
frequently when deemed necessary by the user and/or the
designated authority.

05.E.14 Breathing air containers shall be marked in accordance
with ANSI 748.1, Federal Specification BB-A-1034a, or interim
Federal Specification GG-B-675d.

05.E.15 Cylinders shall be tested and maintained in accordance
with applicable DOT specifications for shipping containers
(49 CFR Parts 173 and 178).

05.E.16 Compressors.

a. A compressor used to supply breathing air shall be
constructed and situated to avoid entry of contaminated air into
the air supply system.

b. Breathing air-type compressors shall be designed specifically
for their intended use and shall be equipped with an approved
regulator, suitable in-line air purifying sorbent beds and filters
inserted into the supply line to assure breathing air quality.

c¢. Oil-lubricated compressors shall be equipped with
high-temperature, equipment failure, and carbon monoxide
continuous monitoring alarm systems. All alarm systems shall
be so designed that affected employees will be made aware of
the hazardous conditions. All systems shall be calibrated daily.
A record of the results of the testing shall be maintained.
(Alarms shall be of a type specifically designed for use in line
with oil-lubricated compressors.)

d. Oil-lubricated compressors will be equipped with required
operational safety devices and reservoirs (or equivalent devices)
with sufficient capacity to enable the respirator wearer to escape
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from a contaminated atmosphere in case of equipment failure.

e. When used with an air line continuous-flow type respirator,
the compressor shall provide, for each user supplied from the
compressor, at least 115 L (4 ft) of air per minute for tight-fitting
Face pieces and at least 170 L (6 ft*) of air per minute for
loose-fitting types such as helmets, hoods, and suits.

05.E.17 Breathing air couplings shall be incompatible with outlets
for non-respirable air or other gas systems to prevent inadvertent
servicing of air line respirators with non-respirable gases or oxygen.

05.E.18 Canister and cartridge type air-purifying respirators may be
used only under the following circumstances:

a. the identity and concentration of the contaminant are known
and have adequate sustained warning properties,

b. the oxygen content of air is at least 19.5%,

c. periodic air monitoring of the work area is conducted,

d. the respirator assembly is approved for protection against the
specific contaminants and concentration levels to be encountered,
and

e. the model of respirator to be used has been successfully fit
tested on the wearer.

05.E.19 Atmosphere-supplying respirators.

a. Supplied-air respirators or self-contained breathing
apparatus shall be worn when concentrations of contaminants
in the atmosphere are unknown or exceed limitations specified
(by the manufacturer) for air-purifying respirators.

b. Air line respirators shall be worn, as a minimum, in areas
where the atmosphere is determined not to be immediately
dangerous to life or health (IDLH) but where either of the
following conditions exist:

(1) the contaminant is unknown or the requirement for using an
air-purifying respirator cannot be met; or,
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(2) abrasive blasting or spraying with or on harmful substances
when the concentrations of those substances exceed the
concentrations that can be safely handled by an air-purifying
respirator.

c. If air line respirators are used, the supplied air source shall
not be capable of being expended and the hose length shall not
exceed 90 m (300 ft) from source to user.

05.E.20 When planned for use in rescue operations, self-contained
breathing apparatus shall be approved as described in 05.E.11.

05.E.21 IDLH atmospheres.

a. Employees entering or working in atmospheres that are IDLH
shall wear either a self-contained breathing apparatus of the
pressure-demand type open-circuit or positive-pressure type
closed-circuit, or a combination pressure-demand type air line
respirator with an integral auxiliary self-contained air supply of at
least 15 minutes.

b. Employees shall be instructed and trained in the use of
self-contained breathing apparatus before exposure to IDLH
atmospheres.

c. No employee shall enter an IDLH atmosphere unless
accompanied by another adequately protected employee or
wearing a safety line and safety harness tended by a person in a
safe area. The tender shall have no other duties and shall have
the proper equipment available to assist the respirator wearer(s)
in case of emergency. An effective communication system that
will provide rapid notification of emergency response needs
shall be maintained.

05.E.22 Oxygen-deficient atmospheres. No person shall be
permitted in atmospheres containing less than 19.5% oxygen
without wearing a self-contained breathing apparatus of an
approved type or a combination pressure-demand type air line
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respirator with an integral axillary self-contained air supply of at
least 15 minutes.

05.E.23 Use of respirators in permit required confined spaces.

a. All permit required confined spaces shall be considered
immediately dangerous to life or health (IDLH) until proven
otherwise by testing. > See also Section 6

b. The concentration of air contaminants and oxygen in the
permit required confined space shall be monitored while
personnel are inside the space.

¢. When sufficient ventilation cannot be obtained without
blocking access, persons in a permit required confined space
shall be protected by air line respirators or self-contained
breathing apparatus.

d. An air-purifying respirator may be worn by a person in a
permit required confined space only if tests show that the
atmosphere is not oxygen deficient and that the concentrations
of air contaminants present are not IDLH and do not exceed the
limitations of the respirator.

e. An air line type or hose-mask type supplied air-respirator
may be worn by a person in a permit required confined space
only if tests show that the atmosphere is not oxygen deficient
and only if tests show that concentrations of air contaminants
are not IDLH.

f. When the results of monitoring the atmosphere in a permit
required confined space, before entry of a person into the
space, show that the atmosphere is IDLH, the entrant shall wear
either a positive-pressure self-contained breathing apparatus or
a combination continuous-flow air line respirator with an auxiliary
self-contained air supply of at least 15-minutes.

g. An oxygen-type open-circuit self-contained breathing
apparatus shall not be worn in a permit required confined space
when the possibility of a fire or explosion hazard is thereby
increased.
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05.E.24 The use of respirators in low- and high-temperature
environments shall be in accordance with the requirements of ANSI
788.2.

05.F BODY BELTS, HARNESSES, LANYARDS, AND
LIFELINES - SELECTION OF COMPONENTS

05.F.01 Personal fall arrest and positioning device systems.

a. Personal fall arrest systems require the use of body
harnesses: body belts are not acceptable as part of personal
fall arrest systems.

b. The use of a body belt is permitted in a positioning device
system.

05.F.02 Body belts and harnesses.

a. Connectors shall be drop forged, pressed or formed steel, or
made of equivalent materials; shall have corrosion resistant
finish; and all surfaces and edges shall be smooth to prevent
damage to interfacing parts of the system.

b. D-rings, snaphooks, and other connectors shall have a
minimum tensile strength of 2,270 kg (5,000 Ibs); D-rings and
snaphooks shall be proof-tested to a minimum tensile load of
1,600 kg (3.600 Ibs) without cracking, breaking, or taking
permanent deformation. > Proof testing is typically
conducted by the manufacturer, and a specification of
proof testing supplied with the manufactured good

c. Body belt/harness systems shall decelerate and bring the
employee to a complete stop within 1 m (42 in), excluding
lifeline elongation, after free fall distance.

d. Body belt/harness systems, when stopping or preventing a
fall, shall not produce an arresting force on an employee of
more than 10 times the employee's weight or 800 kg

(1,800 Ibs), whichever is lower.
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e. Body belts shall be at least 4 cm (1-5/8 in) wide.
05.F.03 Lifelines and lanyards.

a. Lanyards and vertical lifelines shall have a minimum tensile
strength of 2,270 kg (5,000 Ibs).

b. Horizontal lifelines shall be designed, installed, and used,
under the supervision of a qualified person, as part of a
complete personal fall arrest system, which maintains a factor
of safety of at least two.

c. Self-retracting lifelines and lanyards that automatically

limit free fall distance to 60 cm (2 ft) or less shall be capable of
sustaining a minimum tensile load of 1,360 kg (3,000 Ibs)
applied to the device with the lifeline or lanyard in the fully
extended position. Self-retracting lifelines and lanyards that do
not limit free fall distance to 60 cm (2 ft) or less, ripstitch
lanyards, and tearing and deforming lanyards shall be capable
of sustaining a minimum tensile load of 2,270 kg (5,000 Ibs)
applied to the device with the lifeline or lanyard in the fully
extended position.

d. Ropes and straps (webbing) used in lanyards, lifelines, and
strength components of body belts and body harnesses shall be
made from synthetic fibers.

05.F.04 Lineman's equipment.

a. All fabric for safety straps shall be capable of withstanding an
alternating current dielectric test of not less than 25,000 volts
per foot "dry" for 3 minutes, without visible deterioration.

b. All fabric and leather used shall be capable of being tested
for leakage current and not exceed 1 milliampere when a
potential of 3,000 volts is applied to the electrodes 30 cm (12 in)
apart.

c. Direct current testing may be permitted in lieu of alternating
current testing.

46

EM 385-1-1

3 Sep 96

05.G SAFETY AND DEBRIS NETS - DESIGN AND TESTING

05.G.01 Design of safety nets.

not exceed 90 cm? (36 in® square, nor be longer than 15 cm

(6 in) on any side, and the opening - measured center-to-center
of mesh ropes or webbing - shall not be longer than 15 cm

(6 in). All mesh crossings shall be secured to prevent
enlargement of the mesh opening.

b. All new nets shall meet accepted performance standards
of 17,500 foot-pounds minimum impact resistance as
determined and certified by the manufacturer and shall bear a
label of proof test.

c. Each safety net (or section) shall have a border rope for
webbing with a minimum breaking strength of 2,270 kg
(5,000 Ibs).

d. Connections between safety net panels shall be as strong as
integral net components and spaced not more than 15 cm (6 in)

apart.

05.G.02 Testing of safety nets.

a. Safety nets and safety net installations shall be tested in the
suspended position immediately after installation and before
being used as a fall protection system, whenever relocated,
after major repair, and, when left at one location, at not more
than six month intervals.

b. The test shall consist of dropping into the net a 180 kg

(400 Ib) bag of sand, not more than 75 cm +/- 5 cm (30 in +/-

2 in) in diameter, at least 1 m (42 in) above the highest working/-
walking surface at which employees are exposed to fall
hazards.

c. Defective nets shall not be used.
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05.G.03 Design of debris nets.

a. Debris nets shall be constructed of wire or synthetic netting
of not more than 25 mm (1 in) mesh.

b. Wire mesh shall be made of not less than 22-gage wire and
synthetic mesh of not less than Number 18 twine.

05.H ELECTRICAL PROTECTIVE EQUIPMENT

05.H.01 Persons working on electrical distribution systems shall be
provided with the appropriate electrical protective equipment, which
shall be inspected, tested, and maintained in safe condition in
accordance with the standards referenced in Table 5-4.

05.H.02 Electrical workers' rubber insulating protective equipment
shall be visually inspected for damage and defects before use.

TABLE 5-4

STANDARDS FOR ELECTRICAL PROTECTIVE EQUIPMENT

Head protection - ANSI Z89.1, Protective Headwear for
Industrial Workers

Eye and face protection - ANSI Z87.1, Practice for
Occupational and Educational Eye and Face Protection

Blankets - ANSI/ASTM F479, In-service Care of Insulating
Blankets

Line hose and covers - ANSI/ASTM F478, In-service Care of
Insulating Line Hose and Covers

Sleeves - ANSI/ASTM F496, In-service Care of Insulating
Gloves and Sleeves

Gloves - ANSI/ASTM F496, In-service Care of Insulating
Gloves and Sleeves; ANSI/ASTM E696, Leather Protectors
for Rubber Insulating Gloves and Mittens

Footwear - ANSI Z41, Protective Footwear
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05.H.03 An air test shall be performed on electrical workers'
rubber insulating gloves before use each day.

05.H.04 Protective equipment of material other than rubber shall
provide equal or better electrical and mechanical protection.

05.H.05 Only live-line tool poles having a manufacturer's
certification to withstand at least the following tests shall be used:

a. 100,000 volts per foot of length for 5 minutes when the tool is
made of fiberglass, or

b. 75,000 volts per foot of length for 3 minutes when the tool is
made of wood, or

c. other equivalent tests.

05.H.06 Only tools and equipment intended for live-line barehand
work shall be used on transmission lines. The tools shall be kept
dry and clean and shall be visually inspected before use each day.

05.H.07 See Section 05.F for requirements on lineman's personal
fall protection equipment.

05.| PERSONAL FLOATATION DEVICES

05.1.01 Type lll, Type V, or better U.S. Coast Guard approved
International Orange personal floatation device (PFD) shall be
provided to and properly worn by all persons in the following
circumstances: > See Figure 5-1

a. on floating pipelines, pontoons, rafts, or stages;

b. on structures extending over or next to water except where
guardrails or safety nets are provided for employees;

c. working alone at night where there are drowning hazards,
regardless of other safeguards provided;

d. in skiffs, small boats, or launches, unless in an inclosed cabin
or cockpit; or

e. wherever there is a drowning hazard.

05.1.02 Before and after each use, the PFD shall be inspected
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for defects that would alter its strength or buoyancy: defective
devices or devices with less than 6 kg (13 Ibs) buoyancy shall be
removed from service.

05.1.03 Reflective tape and PFD lights.

a. All PFDs shall be equipped with retroreflective tape as
specified in 46 CFR 25.25-15.

b. PFDs provided on vessels used on the Great Lakes, Western
Rivers, coastwise, or ocean service shall be equipped with PFD
lights in accordance with 46 CFR 25.25-13 (work vests are
exempt from the lighting requirement if an approved Type | PED
or immersion suit is available for the employee on board).

c. PFD lights conforming to 46 CFR 161.012 shall be required
whenever there is potential need for life rings to be used after
dark. On shore installations, at least one life ring, and every
third one thereafter, shall have a PFD light attached. PFD lights
on life rings are required only in locations where adequate
general lighting (e.g., floodlights, light stanchions) is not
provided.

d. On Coast Guard certified vessels, PFDs are required to have
automatic floating electric water lights as required by 46 CFR
161.010: on all other floating plant, at least one life ring, and
every third one thereafter, shall have an automatic floating
electric water light attached.

05.1.04 Throwable devices (Type IV PFD). Liferings (rope
attachment not required) and ring buoys (rope attachment required)
shall conform to the requirements of 46 CFR 160 (U.S. Coast
Guard approved) and should have at least 21 m (70 ft) of

1 cm (3/8 in) solid braid polypropylene, or equivalent, attached.
Throw bags may be used in addition to life rings or ring buoys. Life
rings or ring buoys shall be readily available and shall be provided
at the following places:

a. atleast one on each safety skiff;
b. at least one on all motor boats up to 12 m (40 ft) in length
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and at least two for motor boats 12 m (40 ft) in length or longer;

c. at least two on any other piece or group of floating plant up to
30 m (100 ft) in length and one additional for each increase in
length of 30 m (100 ft) or fraction thereof; and

d. at least one at intervals of not more than 60 m (200 ft) on
pipelines, walkways, wharves, piers, bulkheads, lock walls,
scaffolds, platforms, and similar structures extending over or
immediately next to water, unless the fall distance to the water is
more than 14 m (45 ft), in which case a life ring shall be used. (The
length of line for life rings at these locations shall be evaluated but

05.1.05 At navigation locks, an analysis of the benefits versus the
hazards of using floating safety blocks (blocks that may be quickly
pushed into the water to protect individuals who have fallen in the
water from being crushed by vessels) shall be made.

a. This analysis shall be documented as an activity hazard
analysis.

b. If the use of blocks is found acceptable, consideration shall
be given to the size and placement of the blocks, the
appropriate means of securing and signing the blocks, etc.
When the use of blocks is found unacceptable, alternative
safety measures shall be developed.

05.J LIFESAVING AND SAFETY SKIFFS

05.J.01 At least one skiff shall be immediately available at
locations where employees work over or immediately next to water.

05.J.02 Personnel trained in launching and operating the skiff shall
be readily available during working hours. Lifesaving personnel
shall perform a lifesaving drill before the initiation of work at the site
and periodically thereafter as specified by the designated authority
(but at least monthly or whenever new personnel are involved).

05.J.03 Skiffs shall be kept afloat or ready for instant launching.
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FIGURE 5-1
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05.J.04 Required equipment must be on board and meet or
exceed U.S. Coast Guard requirements and the requirements of
Section 19 of this manual. Skiffs shall be equipped as follows:

four oars (two if the skiff is motor powered);
oarlocks attached to gunwales or the oars;
one ball-pointed boat hook;
one ring buoy with 21 m (70 ft) of 1 cm (3/8-in) solid braid
polypropylene, or equivalent, line attached; and

e. PFD's in number equaling the skiff rating for the maximum
number of personnel allowed on board.

cooTpw

05.J.05 In locations where waters are rough, swift, or where
manually-operated boats are not practical, a power boat suitable for
the waters shall be provided and equipped for lifesaving.

05.J.06 Skiffs and power boats shall have flotation tanks or
buoyant material capable of floating the boat and its equipment and
the crew.

05.J.07 On vessels (e.qg., skiffs) without permanently mounted
navigation lights, portable battery-operated navigation lights will be
available and used for night operations.

DEFINITIONS

Decelerating device: any mechanism which serves to dissipate
energy during a fall.

Decibel (dB): a measure of sound pressure.

dB(A): a weighted measure of sound pressure used with sound
level meters; the weighting causes the sensitivity of the sound level
meter to vary with the frequency and intensity of sound and in doing
so duplicates the response of the human ear.

Demand-type respirator: a respirator equipped with a demand
valve which is activated on initiation of inhalation and permits the
flow of breathing atmosphere to the face piece; on exhalation,
pressure in the facepiece becomes positive and the demand
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valve is deactivated.

Facepiece: that portion of a respirator that covers the wearer's
nose and mouth in a quarter- or half-mask facepiece, or nose,
mouth, and eyes in a full facepiece.

Immediately dangerous to life or health: any atmosphere that
poses an immediate hazard to life or produces immediate
irreversible debilitating effects on health; any condition that poses

irreversible adverse health effects.

Impulse noise: noise is considered impulse when the variations in
sound-pressure level involve peaks at intervals greater than one
second.

Lanyard: a flexible line which is used to secure a safety belt or
harness to a lifeline or directly to a point of anchorage.

Lifeline: aline (horizontal or vertical) for direct attachment between
a worker's personal fall protection device and a point of anchorage.

Live-line bare-hand technique: a highly specialized technique
(usually used on medium and high-voltage transmission lines)
where a qualified employee working from an insulated aerial
platform is electrically bonded to an energized line, effectively
canceling any electrical potential difference across the worker's
body and protecting the employee from electric shock.

Live-line tools: tools used by qualified employees to handle
energized conductors. The tool insulates the employee from the
energized line, allowing the employee to perform the task safely.
Also known as "hot sticks."

Negative-pressure respirator: a respirator in which the air

pressure (in relation to the air pressure of the outside atmosphere)
inside the respiratory-inlet covering is positive during exhalation and
negative during inhalation.

Oxygen deficient atmosphere: an atmosphere having an oxygen
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concentration of less than 19.5% by volume.

Point of anchorage: a secure point of attachment for lifelines,
lanyards, or deceleration devices.

Positive-pressure respirator: a respirator in which the air pressure
(in relation to the air pressure of the outside atmosphere) inside the
respiratory-inlet covering is positive during both exhalation and
inhalation.

Pressure-demand type respirator: a respirator in which the
pressure (in relation to the immediate environment) inside the
facepiece is positive during both inhalation and exhalation.

Radiant energy: the energy of electromagnetic waves produced by
movement of molecules excited by the heat of an electric arc, gas
flame, or the passage of electric current. Includes ultraviolet, visible
light, and infrared energy.

Respirator: a device designed to protect the wearer from the
inhalation of harmful atmospheres.

Safety belt: a strap, with means for securing about the waist and
attaching to a lanyard, lifeline, or decelerating device, which is used
to limit the fall of a worker.

Safety harness: a design of straps which is secured about the
employee in a manner to distribute the arresting forces over at least
the thighs, shoulders, and pelvis, with provisions for attachment to a
lanyard, lifeline, or decelerating device.

Snaphook: a connector consisting of a hook-shaped member with a
normally closed keeper, or similar arrangement, which may be
opened to permit the hook to receive an object and, when released,
automatically closes to retain the object.

The locking type has a self-closing, self-locking keeper which
remains locked until unlocked and pressed open for connection
or disconnection.

The non-locking type has a self-closing keeper which remains
closed until pressed open for connection or disconnection.
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Sound pressure, steady-state: sound that does not significantly SECTION 6
change in intensity or frequency with time.
HAZARDOUS SUBSTANCES, AGENTS AND ENVIRONMENTS

06.A GENERAL
06.A.01 Exposure standards.

a. Exposure, through inhalation, ingestion, skin absorption, or
physical contact, to any chemical, biological, or physical agent
in excess of the acceptable limits specified in the ACGIH
"Threshold Limit Values and Biological Exposure Indices" shall
be prohibited.

b. In case of conflicts between ACGIH and other standards or
regulations referenced in this manual, the more stringent shall
prevail.

c. The employer shall comply with all applicable standards and
regulations to reduce contaminant concentration levels as low
as is reasonably achievable (ALARA).

06.A.02 Hazard evaluation.

a. All operations, materials, and equipment shall be evaluated
to determine the presence of hazardous environments or if
hazardous or toxic agents could be released into the work
environment.

b. Activity and/or position hazard analyses shall be used for the
evaluation. The analyses shall identify all substances, agents,
and environments that present a hazard and recommend
hazard control measures. Engineering and administrative
controls shall be used to control hazards; in cases where
engineering or administrative controls are not feasible, PPE may
be used.

c. The analyses shall identify: that it serves as certification
of hazard assessment; the workplace and activity evaluated;
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the name of the person certifying that the evaluation has been

d. Operations, materials, and equipment involving potential
exposure to hazardous substances, agents, or environments
shall be evaluated by a qualified industrial hygienist, or other
competent person, to formulate a hazard control program. This
program must be approved by the designated authority before
the start of operations.

06.A.03 Testing and monitoring.

a. Approved and calibrated testing devices shall be provided to
measure hazardous substances, agents, and environments.
(Devices shall be labeled indicating the name of the individual
performing the calibration and date of the current calibration.)

b. Individuals performing testing and monitoring shall be trained
in testing and monitoring procedures and hazards: testing
devices shall be used, inspected, and maintained in accordance
with the manufacturer's instructions, a copy of which shall be
maintained with the devices.

c. NIOSH sampling and analytical methods, OSHA required, or
other approved sampling and analytical methods shall be used;
laboratories used for analysis shall be accredited by nationally
recognized bodies, such as the American Industrial Hygiene
Association, for the type of analysis performed.

d. Determinations of the concentrations of, and hazards from,
hazardous substances, agents, and environments shall be
made by a qualified industrial hygienist or other competent
person during initial startup and as frequently as necessary to
ensure the safety and health of the work environment.

e. Records of testing/monitoring shall be maintained on site
and shall be available to the designated authority upon request.

06.A.04 The following precedence shall be in the control of
exposure to hazardous substances, agents, and environments:
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a. engineering controls (such as local/general ventilation) shall
be instituted to limit exposure to hazardous substances, agents, and
environments within acceptable limits;

b. when engineering controls are not feasible or are not
sufficient to limit exposure to hazardous substances, agents, and
environments within acceptable limits, work practice controls (such
as the wetting of hazardous dusts) shall be instituted;

c. when engineering or work practice controls are not feasible or
are not sufficient to limit exposure to hazardous substances, agents,
and environments within acceptable limits, PPE programs (such as
the use of respirators or gloves) shall be instituted.

06.B HAZARDOUS SUBSTANCES

06.B.01 When any hazardous substance is procured, used, stored,
or disposed, MSDS for the substances shall be available at the
worksite. > See 01.B.04

a. Information contained in the MSDS shall be incorporated in
the hazard analyses for the activities in which the material will be
used and will be followed in the use, storage, and disposal of
the material and the selection of hazard control and emergency
response measures.

b. All employees using, storing, or disposing of hazardous
substances shall receive training in the information contained
in the MSDS for the substance and any general safety and
health instruction required to understand this information.

06.B.02 When engineering and work practice controls are either
infeasible or insufficient, appropriate PPE and sanitary facilities shall
be provided and used for the transportion, use, and storage

of hazardous substances.

a. When irritants of hazardous substances may contact skin or
clothing, sanitary facilities and protective equipment shall be
provided. > See also paragraphs 02.C.01 and Section 5

b. When the eyes or body of any person may be exposed to
harmful substances, suitable facilities for quick drenching or
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flushing of the eyes and body shall be provided within the work
area for immediate emergency use. > Reference ANSI 72358.1

06.B.03 Transportation, use, storage, and disposal of hazardous
substances shall be under the supervision of a qualified person.

a. Transportation, use, and storage of hazardous substances
shall be planned and controlled to prevent contamination of
people, animals, food, water, equipment, materials, and
environment.

b. All storage of hazardous substances shall be in accordance
with the recommendations of the manufacturer and accessible
only to authorized persons.

c. Disposal of surplus or excess materials and containers shall
occur in a manner that will not contaminate or pollute any
water supply, ground water, or streams, and will comply with
federal, state, and local regulations and guidelines.

d. Containers that have been used for hazardous substances
shall not be used for any other material until they have been
cleaned in accordance with the hazardous substance
manufacturer's recommendations.

e. Every hazardous substance being transported for disposal
shall be transported with a copy of the substance's MSDS.

06.B.04 Process safety management of highly hazardous
chemicals shall be employed IAW 29 CFR 1910.119 or 29 CFR
1926.64 whenever a work activity involves:

a. A process that involves a chemical at or above the threshold
quantities listed in Appendix A of the above-cited CFRs, or

b. A process that involves a flammable liquid or gas as defined
in 29 CFR 1926.59(c) on site in one location in a guantity of 10,000

pounds or more except (1) hydrocarbon fuels used solely for

process containing another highly hazardous chemical
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covered by the standards cited above, or (2) flammable liguids
stored in atmospheric tanks or transferred which are kept below
their normal boiling point without benefit of chilling or refrigeration.

06.B.05 Asbestos and lead abatement activities.

a. Before initiation of activities where there is an identified
asbestos or lead hazard, a written plan detailing compliance with
Occupational Safety and Health Administration (OSHA) and
Environmental Protection Agency (EPA) asbestos or lead
abatement requirements shall be developed and implemented.
This plan shall be submitted to and accepted by the
Government's designated authority before initiation of work
activities. (For contract activities, the compliance plan may be
incorporated into the project's accident prevention plan.)

b. The contractor shall dispose asbestos- and lead-containing
materiel in accordance with all Federal, State, and local

requlations.

06.C HOT SUBSTANCES
06.C.01 Heating devices and melting kettles.

a. Heating devices and melting kettles shall be placed on
firm, level foundations and protected against traffic, accidental
tipping, or similar hazards.

b. A fire extinguisher, rated not less than 2-A:20-B:C, shall be
available at all locations where heating devices and melting
kettles are in use. > Hot work permits shall be required on
government installations unless otherwise indicated by the
Government's Designated Representative

c. Heating devices and melting kettles shall not be left
unattended when in use. > See paragraph 09.J.03

d. Bituminous-material melting kettles shall be provided with an
effective lid or hood and a thermometer in operating condition.

61



EM 385-1-1
3 Sep 96

e. Bituminous-material melting kettles shall not be used or
operated inside, atop, or within 8 m (25 ft) of buildings or
combustible material.

06.C.02 Enclosed areas in which hot substances are heated or
applied shall be ventilated.

06.C.03 Ladles, equipment, and material shall be moisture-free
before being used or placed in heated material.

06.C.04 Transporting and handling hot substances.

a. Runways or passageways, clear of obstructions, shall be
provided for all persons carrying hot substances.

b. Hot substances shall not be carried up or down ladders.

c. When hoists are used to raise or lower hot substances,
attention shall be given to assuring that the hoisting mechanism
is adequate for the loads imposed and is securely braced and
anchored.

d. All persons handling hot substances shall be provided
protection against contact with, or exposure to radiant heat,
glare, fumes, and vapors of the substances. > See Section 5

e. Containers for handling and transporting hot substances
shall be of substantial construction, free from any soldered
joints or attachments, and shall not be filled higher than 10 cm
(4 in) from the top.

06.0 HARMFUL PLANTS, ANIMALS, AND INSECTS

06.D.01 Protection against hazards from animals and insects shall
include, as applicable, the following:

a. personal protection such as boots, hoods, netting, gloves,
and masks;

b. repellents;

c. drainage or spraying of breeding areas;
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d. burning or destruction of nests;

e. smudge pots and aerosols for protecting small areas;

f. elimination of conditions that propagate insects or vermin;
g. extermination measures;

h. inoculation;

i. approved first aid remedies for employees; and

j- instruction in recognition of the animals and insects.

06.D.02 In areas where employees are exposed to poisonous
plants (e.g., poison ivy, oak, or sumac), the following protective
measures, as applicable, shall be provided:

removal or destruction of plants, where practical;
appropriate protective clothing such as gloves;
protective ointments;

soap and water for washing exposed parts;

approved first aid remedies; and

instruction in recognition and identification of the plants.

~Pooop

06.D.03 When burning poisonous plants, controls shall be
instituted to prevent contact with or inhalation of toxic elements
contained in the smoke.

06.E IONIZING RADIATION

06.E.01 Anyone who procures, uses, possesses, transports,
transfers or disposes of requlated radioactive materials or radiation
generating devices shall:

material or device, a description of the intended use, the
location of use and storage, and all transportation and disposal

requirements.

b. Secure appropriate authorization or permit if a licensed or
DOD requlated radiological device or radioactive material is to
be used on a DOD installation (a lead time of at least 45 days
should be allowed for obtaining a DOD authorization or permit).

c. Provide to the Designated Authority a copy of all Nuclear
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Regulatory Commission (NRC) or Agreement State licenses,
Department of the Army Radiation Authorization (DARA), and
reciprocity forms (to include NRC Form 241), as applicable.

06.E.02 Qualified Personnel.

a. Operations involving radiation hazards or use of radioactive
material or radiation generating devices shall be performed
under the direct supervision of a person, designated in writing
by the Radiation Safety Officer (RSQ), who is qualified and
responsible for radiological safety. This person shall conduct
surveys, evaluate and secure any specialized assistance to
assure compliance with radiation protection standards.

Xxperience, training, and education requirements listed below:

b. The RSO will be technically qualified, meeting the
e

(1) formally trained in radiation protection that includes the
following topics: physics of radiation; radiation’s interaction with
matter; mathematics necessary for the subject matter; biological
effects of radiation; type and use of instruments for detection,
monitoring and surveying radiation; radiation safety technigues and
procedures; and use of time, distance, shielding, engineering
controls and PPE to reduce radiation exposure.

instrumentation, procedures and theory used in their unit.

(3) knowledge of requlations (NRC, EPA, Department of Energy
(DOE), DOT and DOD to include all applicable Components)
pertaining to radioactive materials, radiation generating devices,
radioactive and mixed waste; and

(4) knowledge of the USACE Radiation Safety Program, and
recordkeeping requirements for work with radioactive materials and
radiation generating devices.

06.E.03 Radiation Safety Program.

a. Operations involving requlated radiation hazards, and users
of radioactive material or radiation generating devices shall
develop and implement a Radiation Safety Program. The
program shall be managed by the RSO and based on sound
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radiation safety principles that shall keep occupational doses
and doses to the public ALARA. A RSO and lonizing Radiation
Safety Committee (IRSC) shall be established in accordance

Program. The program shall be reviewed annually.

b. All personnel entering an area where radioactive material or
radiation generating devices are used, and where there is a
potential for an individual to receive a Total Effective Dose
Equivalent (TEDE) of 100 mrem or more in one year, shall
receive instruction in:

(1) the presence of the material or device;

(2) health and safety problems associated with exposure to
radiation, including the potential effects of radiation on a pregnant
female, the fetus or embryo;

(3) precautions and controls used to control exposure;

(4) proper use of instrumentation and dosimetry in the area;

(5) the Radiation Safety Program required in paragraph 06.E.03;
and

(6) their rights and responsibilities.

06.E.04 Dose Limits.

Table 6-1

(1) An annual limit which is the more limiting of: 5 rems (0.05

and the committed dose equivalent to any individual organ or
tissue of 50 rems (0.5 Sv), or 15 rems (0.15 Sv) to the lens of
the eye, or 50 rems (0.5 Sv) shallow dose equivalent to the skin

or any extremity.

(2) Without the written approval of the Radiation Safety Officer
(RSO) the annual occupational dose shall not exceed the more

dose equivalent and the committed dose equivalent to any
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TABLE 6-1
Part Annual limits Annual limits Suggested
(NRC) per (NRC) w/o ALARA limits
RSO RSO
Whole body Srem 0.5 rem 0.1rem
Individual 50 rem Srem 0.5rem
organ
Lens of eye 15rem 1.5rem 0.15rem
Skin 50 rem Srem 0.5 rem

individual organ or tissue of 5 rems (0.05 Sv), or 1.5 rems

dose equivalent to the skin, or any extremity.

(3) To keep doses ALARA, the user shall set administrative
action levels below the annual dose limits. These action levels
shall be realistic and attainable. Suggested action levels are the
more limiting of: 0.1 rems (0.001 Sv) TEDE, or the sum of the
deep dose equivalent and the committed dose equivalent to any
individual organ or tissue of 0.5 rems (0.005 Sv), or 0.15 rems
(0.0015 Sv) to the lens of the eye, or 0.5 rems (0.005 Sv)
shallow dose equivalent to the skin or any extremity.

c. No employee under 18 years of age shall receive
occupational exposure to ionizing radiation.

d. The dose to an embryo/fetus shall not exceed 0.5 rem
(0.005 Sv) during the entire gestation period.

06.E.05 Radiation Monitoring, Surveys and Dosimetry.

a. Users of radioactive material or radiation generating devices
shall conduct surveys and monitoring to ensure occupational
dose limits are not exceeded.
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Instruments used for radiation monitoring and surveying shall

b.

be:

(1) available and used whenever radioactive material or radiation
generating devices are used;

(2) properly calibrated to a National Institute of Standards and
Technology (NIST) traceable source;

(3) appropriate for the type and intensity of the radiation surveyed.;
and

(4) operationally checked against a dedicated check source
before each use.

c. Users of radioactive material or radiation generating devices
and visitors or personnel performing work tasks in the area shall
coordinate with the RSO for appropriate dosimetry use
whenever any of the following situations exist:

(1) an individual enters a Radiation Area (>5 mrem (50 € Sv) in
any one hour), or a High Radiation Area (>100 mrem (1 mSv) in
any one hour), or a Very High Radiation Area (>500 rad (5 Gy) in
one hour

(2) an individual has the potential to receive greater than

Sr

0.5 rem (0.005 Sv) in one year.

d. All external dosimetry shall be processed by a National
Voluntary Laboratory Accreditation Program (NVLAP) certified
laboratory. USACE personnel shall use the designated
Department of Army dosimetry center.

e. Users of unsealed radioactive material sources shall institute
an internal dosimetry program:

(1) when there is a potential for a worker to receive an internal
dose of greater than 0.5 rem (5 mSv) per year;

(2) which is reviewed and approved by a qualified health
physicist, and

(3) which contains provisions for a pre-exposure bioassay, a
bioassay method capable of detecting internal radioactive
materials, at a level below 10% of the Annual Limit of Intake listed
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appropriate action levels for requiring additional bioassay, actions
for individuals found to have internally deposited radioactive
materials, and provisions for post-exposure bioassay.

06.E.06 Access, Storage and Control.

a. All radiological devices and radioactive materials shall be
designed, constructed, installed, utilized, stored, transported
and disposed of in such a manner to assure personnel
exposures are kept ALARA.

b. Users of radioactive materials or radiation generating devices
shall post signs and control access to radiation areas in
accordance with 06.E.08.

c. Where radiation levels exceed 2 mrem (20 € Sv) in any one
hour, users shall use engineering controls, shielding, access
time limitation, and/or physical separation to keep doses to the
public ALARA.

d. Users shall secure radioactive material and radiation
generating devices against theft or unauthorized use.

e. Storage shall be in accordance with any license or permit
requirements.

f. Radioactive material and radiation generating devices, not in
storage, shall be under constant control and surveillance.

g. Operations involving requlated radiation hazards or users of
requlated radioactive material or radiation generating devices
shall conduct surveys to ensure that the public dose limit of
0.01 rem (0.0001 Sv) is not exceeded.

06.E.07 Respiratory Protection and other Controls.

a. Users of radioactive material shall, to the extent practicable,
institute process or engineering controls to limit concentrations
of radioactive materials in air.
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b. Where process or engineering controls are unable to control
airborne radioactive material concentrations, users shall
increase monitoring and limit intakes of radioactive materials
through control of access, limitation of exposure times, use of
respiratory protection equipment, or other controls.

c. The use of respiratory protection equipment shall be in
compliance with paragraph 05.E. of this manual, and shall be
limited by the protection factors listed in Appendix A of

10 CFR 20.

06.E.08 Signs, Labels, and Posting Requirements.

a. The RSO shall post in a conspicuous location a sign or signs
bearing the standard radiation symbol shown in Figure 8.5 and
the following words:

(1) "Caution, Radiation Area" - areas where radiation field is equal

100 mrem (1 mSv) in any one hour;

(2) "Caution, High Radiation Area" - areas where radiation field is
equal to or greater than 100 mrem in any one hour (0.1 mSv) and
less than 500 rads (5 Gy) in any one hour;

(3) "Grave Danger, Very High Radiation Area" - areas where the
radiation field is equal to or greater than 500 rads (5 Gy) in any one
hour;

(4) "Caution, Airborne Radioactivity Area" - areas where airborne
radioactive material concentrations are greater than the derived air
concentration (DAC) limits listed in 10 CFR 20 Appendix B. or

(5) “Caution, Radioactive Material” - rooms where guantities of
radioactive materials in excess of ten times the 10 CFR 20
Appendix C quantities are used or stored.

b. Users who receive or expect to receive a package
containing radioactive material shall follow the package receipt
procedures listed in 10 CFR 20.1906 "Procedures for Receiving
and Opening Packages.”

c. The RSO shall post an NRC Form 3 "Notice to Employees"
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in a location visible to all employees who work with or around
radioactive materials.

06.E.09 Radioactive Waste Disposal.

a. Radioactive sealed sources (and gauges) when no longer
needed may be returned (transferred) to the manufacturer. The
local USACE Command RSO must be notified and any
applicable licenses or permits amended or terminated.

b. Radioactive waste shall not be disposed of except through
coordination with the designated authority (the USACE
Hazardous, Toxic and Radioactive Waste Center of Expertise).

c. Tritium (H-3) and Carbon-14 used in liquid scintillation

counting, at concentrations below 0.05 € Ci/g may be disposed
without regard to its radioactivity. (Note many liquid scintillation
fluids are hazardous wastes and must be disposed of as such.)

06.E.10 Records.

a. All users of radioactive material or radiation generating
devices shall prepare and maintain records of the Radiation
Safety Program for three years after termination of the license

or permit.

b. For any individual who frequents a restricted or controlled
area, and may potentially be exposed to 100 mrem (1 mSv) per
year or more, the licensee shall prepare and maintain records to
determine that person's:

(1) occupational dose during the current year,

(2) attempt to obtain records of cumulative occupational radiation

exposure, and
(3) dose received, both internal and external.

c. All users of radioactive material or radiation generating
devices shall prepare and maintain records of all calculated or
monitored radiation dose to individual members of the public so
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as to document compliance with paragraph 06.E.05.

06.E.11 Reports.

a. Any loss, theft, damage or overexposure shall immediately
upon discovery be reported to the RSO who will then file a
report with NRC in accordance with the requirements of

10 CFR 20.

b. Annual reports shall be issued by the RSO for each individual
USACE radiation worker with the recorded or calculated dose
assigned to the USACE individual for the year or specific work
project. These shall be maintained in such a manner that
accumulated exposure can be determined at a future date.

06.E.12 Transportation, interstate or intrastate, shall comply with
the requirements of the DOT for transportation of radioactive
materials contained in 49 CFR.

06.E.13 Medical surveillance.

a. Medical examinations are not routinely required before
occupational exposure to ionizing radiation. For USACE
personnel a medical examination shall be conducted in
accordance with AR 40-5, when deemed necessary by a
physician or referred by the RSO.

b. All cases of overexposure and suspected ingestion or
inhalation of radioactive materials shall be referred to a
physician for examination.

06.F NONIONIZING RADIATION AND MAGNETIC AND
ELECTRIC FIELDS

06.F.01 Lasers:
a. Only qualified and trained employees may be assigned to
install, adjust, and operate laser equipment; proof of
qualification of the laser equipment operator shall be in the
operator's possession during operation.
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b. Laser equipment shall bear a label to indicate make,
maximum output, and beam spread.

c. Areas in which lasers are used shall be posted with standard
laser warning signs. > See paragraph 08.A.04e

d. Employees whose work requires exposure to laser beams
shall be provided with appropriate laser safety goggles that
will protect for the specific wavelength of the laser and be of
optical density adequate for the energy involved.

Intensity, continuous wave Attenuation
maximum power density - -
(watts/cm?) Optlcgl Attenuation
density factor
0.01 5 10,000
0.1 6 100,000
1.0 7 1,000,000
10.0 8 10,000,000

Protective goggles shall bear a label identifying the following
data: the laser wavelengths for which use is intended; the
optical density of those wavelengths; and the visible light
transmission.

e. Beam shutters or caps shall be used, or the laser turned off,
when laser transmission is not required. When the laser is left
unattended for a period of time (e.g., during lunch hour,
overnight, or at change of shifts) the laser shall be turned off.

f. Only mechanical or electronic means shall be used as a
detector for guiding the internal alignment of the laser.

g. The laser beam shall not be directed at employees:
whenever possible, laser units in operation shall be set above
the heads of employees.

h. When it is raining or snowing or when there is dust or fog
in the air, the operation of laser systems shall be prohibited (as
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practical); during such weather conditions employees shall be
kept out of range of the areas of source and target.

I. Employee exposure to laser power densities shall be within
the threshold limit values (TLVs) as specified by the ACGIH
in "Threshold Limit Values and Biological Exposure Indices."

j- Lasers used as pointing devices (e.q., during briefings) shall
not be directed toward employees and shall be handled and
stored in accordance with the manufacturer's
recommendations.

06.F.02 Airborne upper sonic and ultrasonic acoustic, light, and

near-infrared, radio frequency, sub-radio frequency (30kHz and

below) magnetic and/or electric field, microwave, and ultraviolet

radiation.

a. Employees shall not be exposed to airborne upper sonic or
ultrasonic sound, sub-radio frequency (30 kHz and below),
radio frequency (30 kHz to 300 Ghz), infrared, ultraviolet or
microwave electromagnetic radiation and/or electric or magnetic

ACGIH "Threshold Limit Values and Biological Exposure
Indices." (Although it is believed that employees may be
exposed repeatedly up to these TLVs without adverse health
effects, USACE and USACE contractors shall take all
necessary measures to maintain exposures as low as
reasonably achievable and prevent needless exposure to higher
levels of radio frequency radiation when simple measures will
prevent exposure.)

b. Employers shall use gualified competent persons and
appropriate calibrated monitoring equipment to assess, survey,
and evaluate non-ionizing radiations, employee exposures, and
control measures.
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c. For workers wearing cardiac pacemakers, the TLVs may not
protect against electromagnetic interference with pacemaker
function. It is recommended that, lacking specific information on
electromagnetic interference from manufacturers, the exposure
of persons wearing cardiac pacemakers or similar medical
electronic devices be maintained as specified in the ACGIH's
"Threshold Limit Values and Biological Exposure Indices."

06.G VENTILATION AND EXHAUST SYSTEMS
06.G.01 Design.

a. Ventilation systems shall be designed to prevent dispersion
into the air, or drawing through the work area, of dusts, fumes,
mists, vapors, and gases in concentrations causing harmful
exposure

b. The design of proposed engineering controls shall be
approved by the designated authority before acquisition or
installation of the equipment; design data and drawings shall
accompany the request for approval.

c. Airborne contaminants created by portable equipment (such
as drills, saws, and grinding machines) in concentrations
exceeding acceptable safe limits shall be effectively controlled
at the source. > See 06.A.04

06.G.02 Ventilation systems shall be designed, installed, operated,
and maintained in such a manner to ensure the maintenance of a
volume and velocity of exhaust air sufficient to gather contaminants
and safely transport them to suitable points for removal.

06.G.03 Duration of operation.

a. Ventilation systems shall be operated continuously during
operations when persons are exposed to airborne contaminants
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or explosive gases at or above acceptable safe limits as defined
in 06.A.01 or as otherwise specified by this manual, referenced
standards, or regulations.

b. Ventilation systems shall remain in operation for a time after
the work process or equipment has ceased to ensure the
removal of any contaminants in suspension in or vaporizing into
the air.

06.G.04 The efficiency of engineering control systems and
methods shall be periodically verified as specified by the designated
authority.

06.G.05 Dusts and refuse materials removed by exhaust systems
or other methods shall be disposed of in a manner that will not
create a hazard to employees or the public and in accordance with
federal, state, and local requirements.

06.H ABRASIVE BLASTING

06.H.01 Written operating procedures shall be developed and
implemented for abrasive blasting operations, including pressurized
pot procedures (filling, pressurizing, depressurizing, and
maintenance and inspection).

a. The written operating procedures will be developed,
maintained, and provided as stated in paragraph 3.g of
Appendix C.

b. No employee will be allowed to work in abrasive blasting
operations unless he/she has met the medical surveillance and
training and experience, and has been provided the personal
protective equipment, specified in Appendix C.

c. Pressurized systems and components shall be inspected,

tested, certified, and maintained in accordance with the
requirements of Section 20.
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06.H.02 Abrasive blasting operations shall be evaluated to
determine composition and toxicity of the abrasive and the dust or
fume generated by the blasted material, including surface coatings.
This determination shall be documented on the activity hazard
analysis(ses) developed for the abrasive blasting activity.

06.H.03 The concentration of respirable dust and fume in the
breathing zone or persons exposed to the blasting operation
shall be maintained in accordance with paragraph 06.A.01.

06.H.04 When silica sand or other substances containing more
than 1% crystalline silica are used for abrasive blasting, the silica
control program stated in Appendix C shall be implemented.

06.H.05 Blast cleaning enclosures shall be exhaust ventilated in
such a way that a continuous inward flow of air will be maintained at
all openings in the enclosure during the blasting operation.

a. All air inlets and access openings shall be baffled or so
arranged that by the combination of inward air flow and baffling
the escape of abrasive or dust particles into an adjacent work
area will be minimized and visible spurts of dust will not be
observed.

b. The rate of exhaust shall be sufficient to provide prompt
clearance of the dust-laden air within the enclosure after
cessation of the blasting.

06.I CONFINED SPACE

06.1.01 At each facility or activity, the Designated Authority shall
evaluate, or designate a competent person to evaluate, the
potential for permit-required confined spaces (PRCSs).

presented in Figure 6-1.

b. A list of confined spaces (permit-required and non-permit
required) shall be maintained on site and shall be updated as
new confined spaces are discovered.
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c. All PRCSs shall be identified with a sign reading "DANGER -
PERMIT-REQUIRED CONFINED SPACE - DO NOT ENTER"
to inform personnel of the existence and location of, and the

danger posed by, the PRCS.

d. Facilities shall be reevaluated at least once annually for the
presence of confined spaces. In addition, confined spaces shall
be reevaluated whenever they or their characteristics change

in a way that could lead to reclassification as a PRCS.

06.1.02 Responsibilities.

a. Authorized entrants shall:

(1) communicate with the attendant as necessary so the attendant
can monitor entrant status and alert entrants of any need to
evacuate the PRCS, and

(2) evacuate the PRCS and alert the attendant whenever they
recognize any warning sign or symptom of exposure to a dangerous
situation or they detect a prohibited condition or whenever the
attendant or entry supervisor orders evacuation or an evacuation
alarm is activated.

b. Attendants shall:

(1) remain outside the PRCS during entry operations until
relieved by another attendant,

(2) take action (warn that they must stay away from the
PRCS or that they must immediately exit if they have entered the
PRCS:; inform authorized persons and the entry supervisor if
unauthorized persons have entered the PRCS) when unauthorized
persons approach or enter a PRCS while entry is
underway

(3) continuously maintain an accurate count of authorized
entrants in the PRCS and ensure that the means used to identify
authorized entrants accurately identify the entrants,
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(4) communicate with authorized entrants as necessary to
monitor entrant status and to alert entrants of the need to
evacuate the PRCS,

(5) monitor activities inside and outside the PRCS to determine if it
is safe for entrants to remain in the PRCS

(6) immediately order evacuation of the PRCS if they detect a
prohibited condition, the behavioral effects of hazard exposure in an
authorized entrant, or a situation outside the PRCS that could
endanqer the authorized entrants, or if the attendant cannot

respon3|blllt|es,
(7) perform non-entry rescues as specified by the confined space

entry permit; summon rescue and other emergency services as
soon as it is determined that authorized entrants may need
assistance to escape from PRCS hazards, and

(8) not, under any circumstance, monitor more than one occupied
PRCS at any given time; not perform any duty that might interfere
with their primary duty to monitor and protect the authorized
entrants.

c. Entry supervisors shall:

(1) verify that all tests specified by the permit have been
conducted and that all procedures and equipment specified by the
permit are in place before endorsing the permit and allowing entry
to beqin

(2) terminate the entry and cancel the permit when the entry
operations covered by the entry permit have been completed or
whenever a condition that is not allowed under the entry permit
arises in or near the PRCS

summonlnq 3 them are operable,

(4) remove unauthorized individuals who enter or who attempt to
enter the PRCS during entry operations,

(5) determine (at intervals dictated by the hazards and operations
performed within the PRCS and whenever responsibility for a PRCS
entry operation is transferred) that entry
operations are consistent with terms of the entry permit and that
acceptable entry conditions are maintained.
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FIGURE 6-1

PERMIT-REQUIRED CONFINED SPACE
EVALUATION PROCEDURES AND DECISION LOGIC

HNO Consult other applicable
I Does the workplace contain PRCS as defined by §1910.146(b)? OSHA standards, s'rop

§ YES
I inform employees as required by §1910.146(c)(2).1

1 NO Prevent employee entry as required by §1910.146(¢)(3).
[ Will permit space be entered? Do task from outside of space.

YES
l YES Task will be done by contractars' employees. Inform contractor as
——%| Will contractors enter? I__‘—_' required by §1910.146(c)(BX(), il) and (iii). Coniractor obtains
information required by §1910.146(c)(9)(}, (i) and (iii} from host.
NO I
Both contractors and host employees will enter the space;}—NQ—b

¥ YES -

Coordinale entry cperations as required by §1910.148(c)(8)(iv)
and (d}{11). Prevent unauthorized entry.

Will host employees enter
to perform entry tasks?

ves | NO
Prevent unauthorizes ~ntry. STOP

’ 1_NO | Nota PRCS. 1910.146 does not apply. Consult
!T)oes space have known of p hazards? I yl other OSHA standards,
YES |
.. YES Employer may choose to reclassify space to non-permit 1
[ Can the hazards be efiminated? required confined space using §1910.146(c)(7). sTOP
N0
Can the space be maintained in a condition safe to YES Space may be entered under | STOP
enter by continuous forced air ventilation only? §1910.146(c)(8).
Ino

! Prepare for entry via permit pmoeduresj

Verify acceptabla entry conditiz1s (Test results NO Permit not valid unti! conditions meet
recorded, space isolated if needed, to pemmit specifications.
summeon available, entrants properly equipped, etc.)
l YES
Permit issued by authorizing signature. A i NO | J exists (prohibited condition).
entry conditions maintained throughout entry. Enlra;ts evacuated entry is aborted.
‘YES (Call rescuers if needed.} Permitis
void. Reevaluate program to
B(ry tasks completed. Permit returned and canceled. carrect/prevent prohibited condition.

rence ol emergency (ueually) is
proof of deficient program. No re-entry
until program {and permit} is amended.
(May require new program.)

Audit permit program and permit based on evaluation of
entry by entrants, attendants, testers and preparers, efc.

¥ CONTINUE

1 Spaces may have to be evacuated and re-evaluated if hazards arise during entry.
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FIGURE 6-1, continued

Test conditions in the permit space to determine if acceptable entry
conditions exist before entry is authorized to begin. If isolation of
the space is infeasible because the space is large or is part of a
continuous system (e.g., sewer system), pre-entry testing shall be
performed to the extent feasible before entry is authorized. If entry
is authorized, entry conditions shall be continuously monitored in
the areas where authorized entrants are working. Test or monitor
the permit space as necessary to determine if acceptable entry
conditions are maintained during entry operations. The space will
be tested first for oxygen, then for combustible gases and vapors,
and then for toxic gases and vapors.

d. Contractors who perform work in, or who may be required to
enter, a PRCS on a USACE-controlled facility shall:

(1) request and obtain (from USACE) information on the location
and hazards of PRCS that his or her employees will be entering or
working near, before start of work;

(2) request and obtain any pertinent information on USACE or
previous contractor experience with PRCS that his/her employees
will be entering or working near, before start of work;

(3) be apprised of any precautions or procedures that the
USACE installation has implemented for the protection of
employees in or near PRCSs;

(4) submit a copy of their written permit required confined space
program, which meets the requirements of this section and
29 CFR 1910.146 without respect to 1910.146(a), which will be
followed:

(5) coordinate permit-required confined space entry operations
with USACE; and

(6) debrief USACE personnel at the conclusion of entry
operations on any matters concerning the entry program or any

hazards created or confronted in the PRCS during entry operations.

06.1.03 All employees with potential entry into a PRCS shall be
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notified of the existence, location, and hazards of the space. All
authorized entrants, attendants, and entry supervisors shall know
the hazards that may be faced during entry, including information
on the mode, signs or symptoms, behavioral effects, and
consequences of the exposure.

06.1.04 Written permit-required confined space (PRCS) program.

a. Each activity, USACE and contractor, and each USACE
facility shall maintain a PRCS program and, if it has been
determined that the activity or facility has confined spaces,
PRCS entry procedures.

b. PRCS programs shall cover the elements in Table 6-1.

c. The activity or facility, as part of its PRCS program, will
provide, maintain, and assure the proper use of:

(1) testing and monitoring equipment,

(2) ventilating equipment needed to obtain acceptable entry
conditions

(3) communications equipment,

(4) PPE used where engineering controls and work practices do
not adequately protect USACE personnel,

(5) lighting equipment,

(6) equipment, such as ladders, needed for safe ingress and
egress by authorized entrants,

(7) rescue and emergency equipment, and

(8) any other equipment necessary for safe entry into and rescue
from permit spaces.

06.1.05 Permit-required confined space entry procedures.

a. The designated authority shall develop and implement a
system for the preparation, issuance, use, and cancellation of
PRCS entry permits (ENG Form 5044-R).

(1) Before entry begins, the entry supervisor identified on the
permit shall sign the permit to authorize entry.
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(2) The completed permit shall be made available at the time of
TABLE 6-1 entry to all authorized entrants, by posting it at the entry portal or

PRCS PROGRAM ELEMENTS

Hazard identification: identification of the PRCS hazards.

Hazard control: procedures, practices, and controls developed and
implemented to eliminate or control PRCS hazards.

Permit system: written system for preparing, issuing, implementing,
and canceling entry permits, including provisions for closing permit-
required spaces and returning them to service after work is completed.

Specialized equipment: specialized equipment (e.g., monitoring
instruments, ventilation equipment, PPE, communication equipment,
rescue equipment) that shall be provided and used.

Personnel: designation and responsibilities of employees who have a
role in the PRCS entry.

Testing and monitoring: provisions for testing and monitoring the

acceptable for the duration of the entry.

Emergency procedures: emergency procedures and provisions,
including personnel and equipment, which will be implemented.

Outside contractors: coordination of activities of any contractors who
will be required to work in or around PRCSs.

Information and training: procedures and requirements for
informing/training employees on PRCS responsibilities and hazards.

Program review: requirements for noting on the permit any problems
encountered during the entry; procedures for reviewing canceled
permits at least once a year to determine if there are needs to modify
existing procedures to ensure continued employee protection.

confirm the pre-entry preparations have been completed.

(3) The duration of the permit may not exceed the time required

to complete the task or job identified on the permit.

b. Plans and procedures shall be developed and implemented
for summoning rescue and emergency services, for rescuing
entrants from PRCSs, and for preventing unauthorized
personnel from attempting a rescue.

c. The entry supervisor shall designate at least one attendant
who will remain, for the duration of entry operations, outside the
PRCS into which entry is authorized.

d. The designated official shall develop and implement
procedures to coordinate entry operations when more than one
work crew are authorized entry so that employees of one crew
do not endanger the employees of other crews.

e. The designated official shall review entry operations when
there is reason to believe that the measures taken under the
PRCS program may not be sufficient to protect personnel and
shall revise the program to correct any deficiencies before
subsequent entries are authorized.

f. On at least a yearly basis, the designated official shall review
the canceled permits for the past 12 months and revise the
program as necessary to ensure that employees participating in
entry operations are protected from PRCS hazards.

06.1.06 Training.
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a. All employees shall be instructed not to enter PRCSs without
the proper permit and without following the procedures and
practices outlined in the permit.
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b. Employees who are required to enter PRCSs or act as an
attendant or entry supervisor shall be trained to acquire

the understanding, knowledge, and skills necessary for the safe
performance of their assigned responsibilities and duties. These
employees must also be familiar with the kinds of hazards they
might face during entry and understand the modes, signs,
symptoms and consequences of exposure.

c. Entrants, attendants, and supervisors shall receive training as
specified in Table 6-2.

d. Training shall be conducted:

(1) before the employee is first assigned confined space duties
(initial training)

(2) before a change in assigned duties,

(3) whenever there is a change in permit space operations that
presents a hazard about which an employee has not previously
been trained, and

(4) whenever installation officials have reason to believe that or
that there are inadequacies in knowledge or use of these

procedures.

e. When complete, training shall be certified by the instructor.

and receiving the training and the dates of training.

06.1.09 On-site rescue/emergency teams.

a. Each member of the rescue/emergency team shall be
provided with, and trained in the proper use of, PPE and
equipment necessary for making rescues from PRCSs.

b. Each member of the rescue team/emergency shall practice
making PRCS rescues at least once every 12 months. Practice
drills shall simulate emergencies and rescue operations and
shall involve the removal of dummies, manikins, or persons
from simulated PRCS. The simulated PRCS shall mock the
configurations and hazards of the PRCS from which rescue is to

be performed.
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TABLE 6-2

PERMIT-REQUIRED CONFINED SPACE TRAINING

Entrants shall receive training on:

€ the methods used to communicate with attendants and the
means attendants will use to notify them of emergencies;

€ the operation of any specialized equipment they are
expected to use, including monitoring and rescue equipment;
and

€ evacuation signals and procedures and the need for
entrants to notify the attendant and evacuate the PRCS if they
detect any dangerous condition.

Attendants shall receive training on:

€ procedures for monitoring inside and outside the PRCS and
in recognizing conditions that might be hazardous to entrants;
€ procedures for communicating with entrants;

€ procedures for evacuating entrants from the PRSC and
under what conditions evacuation is required;

€ procedures for controlling access to the PRCS and to warn
unauthorized people away from the space;

€ their responsibility to remain outside the PRCS during entry,
unless they are relieved by another attendant; and

€ non-entry rescue procedures.

Supervisors shall receive training on:

€ verifying that the permit has been completed properly;

€ procedures for verifying that all tests specified by the permit
have been conducted:;

€ requirements for verifying that all procedures and equipment
specified by the permit are in place before allowing entry to
beqin;

€ procedures for determining if conditions are acceptable for
entry:;

authorizing entry;

supervising entry operations; and

terminating entry;

:

:

[ e [
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c. Each member of the rescue/emergency team shall receive
the same level of training as authorized entrants and shall be

trained in basic first-aid and in CPR. Provisions shall be made
so that whenever the team is on call, at least two members of

06.1.10 Off-site rescue and emergency services.

a. The rescue/emergency service will be informed of the
hazards they may confront when called on to perform rescues.

b. The rescue/emergency service shall be provided access to
all permit spaces from which rescue may be necessary so that
the service can develop appropriate rescue plans and practice
rescue operations.

06.1.11 To facilitate non-entry rescues, retrieval systems or
methods shall be used whenever an authorized entrant enters a
PRCS, unless the retrieval equipment would increase the overall
risk of entry or would not contribute to the rescue of the entrant.

a. Each authorized entrant shall use a chest or full body
harness, with a retrieval line attached at the center of the

alternative).

b. Retrieval lines shall be attached to a mechanical device or
fixed point outside the permit space in such a manner that
rescues can begin as soon as the rescuer becomes aware that
rescue is necessary.

c. A mechanical device shall be ready to retrieve personnel
from vertical PRCSs more than 1.7 m (5 ft) deep.
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06.J INCLEMENT WEATHER AND ENVIRONMENTAL HAZARDS

06.J.01 When there are warnings or indications of impending
severe weather (heavy rains, damaging winds, tornados,
hurricanes, floods, etc.), weather conditions shall be monitored and
appropriate precautions taken to protect personnel and property
from the effects of the severe weather.

06.J.02 Employers shall develop a comprehensive written
site-specific heat/cold stress monitoring plan, in accordance with
guidance provided in the ACGIH "Threshold Limit Values and
Biological Exposure Indices" and other references the employer
determines applicable to protect employees exposed to
temperature extremes. The plan shall be incorporated in the
employer's accident prevention plan or project safety and health

plan.

06.J.03 In hot environments, drinking water shall be made
available to workers and workers shall be encouraged to
frequently drink small amounts, e.g., one cup every

15-20 minutes: the water shall be kept reasonably cool.

06.J.04 In situations where heat stress may impact worker safety
and health, worker acclimatization shall be assessed and work-rest
regimens shall be established. Environmental monitoring of the
Wet Bulb Globe Temperature Index shall be conducted and work
loads and work rest regimens categorized for workers wearing
normal permeable work clothing (lightweight pants and shirt) as
specified in the ACGIH's "Threshold Limit Values and Biological
Exposure Indices." For workers wearing impermeable clothing, use
the guidelines contained in the NIOSH, OSHA, United States Coast
Guard (USCG), EPA document "Occupational Safety and Health
Guidance Manual for Hazardous Waste Site Activities" and other
references deemed applicable.

06.J.05 Employees working in air temperatures of -26° C (-15° F)
or less shall use the work-/warm-up regimen specified in the
ACGIH "Threshold Limit Values and Biological Exposure Indices."
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